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With some of the largest and best equipped design 
offices in this Country, the Matthew Hall organisation is 
justifiably proud of its ability to undertake the complete 


design of large chemical and oil refinery projects. 


Our Design facilities are at your Service 


The Matthew Hall Group can engineer your plant from 
conception to completion— not only design but procurement, 


construction, and commissioning too! 


MATTHEW HALL 


GROUP OF COMPANIES 


OIL REFINERY ENGINEERS 
MATTHEW HALL HOUSE - DORSET SQUARE © LONDON N.W.! 
Glasgow Manchester Bristol Belfasc Dublin Johannesburg Germiston Durban 


Cape Town Welkom Lagos Bulawayo Salisbury (Central Africa) West Indies 
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All very well to rattle off 


PARATACAMITE 


if you're mixed up with minerals 


but the word in oil additives is 


PARATONE 210 GE 


when you want easier cold starting and lower oil consumption 


If your elderly Aunt gave 
Paratacawhatsit would you — 
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Photographs by courtesy of The Esso Petroleum Co. Ltd. 


‘JOHNSON’ KNOW-HOW IN THE SERVICE OF THE PETROLEUM INDUSTRY 


Johnsons have great experience in manufacturing bubble decks 
and ripple trays of various types. The bubble deck depicted is of the 
Gilbert & Barker design. These decks are made in easily assembled 
sections permitting scope for layout of processing plant. This flexibil- 
ity plus other advantages leads to real savings through speed of assembly 
and maintenance. Fabricated from stainless steel, carbon steel or 
alloy steels, these modern trays increase efficiency in any refinery. 


Following a recent agreement with the 
Socony Mobil Oil Company of U-.S.A., 
we now also manufacture the Uniflux tray 
according to their design 


A. JOHNSON & CO. (London) LTD. 


Works and Sales Office: Dukes Rd., Western Avenue, Acton, W.3. Telephone: ACORN 6061 
Telegrams: AGENTICUM Telex London. Head Office: Africa House, Kingsway, London, W.C.2. 


FOR OIL REFINERY & CHEMICAL PLANTS 


TYPE 
RETURN BEND FITTING 
With high degree of interchangeability. 


Standardise on this fitting and reduce capital 
tied up in spare parts stock. 


A TOTAL OF 18 FITTINGS, BUT REQUIRING 
ONLY 26 PARTS INSTEAD OF 72 


Please write for bulletins which give full technical information 
on each type of fitting we can supply. 
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in Petroleum Processing 


The investor wants results—and wants them quickly. Not until the petrochemical producer starts to 
produce, or the refinery is put on stream, does he see any return on his investment: and as a result 
he measures the efficiency of an engineering organisation by the time which elapses between the 
signing of the contract and the first production from the plant. 
The Kellogg organisation is at the service of industry anywhere in the world. Customers 
know that by entrusting their engineering requirements to Kellogg they are drawing on 
fifty years’ experience with processes and process equipment, on a reputation for 
flexibility and economy in planning, and on unrivalled facilities for construction, 
procuring of materials and skilled labour, and training of local personnel. In 
addition, there is the unique background provided by the Kellogg associate 
companies, with their wide knowledge and full understanding of the local 
problems facing petroleum processors throughout the world. 

t Ny r The Kellogg International Corporation staff is in the unique position 
Th tl tr i of being able to draw on this unmatched reservoir of world-wide 
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ty experience, but at the same time execute at Kellogg House, 

London, the engineering, procurement and construction plan- 

( f CO ning for plants in Europe,:the Middle East, the Far East 

ry I and the United Kingdom. In addition the K.IL.C. staff 

assists the sister Kellogg organisation in other parts of 

MIO ; the world by procuring material in the United 

Ua Kingdom and shipping it to foreign construction 

sites. 

You are invited to consult with the Kellog 

International Corporation concernin 

KELLocg your problems of petroleum refining 
W or petrochemical processing. 
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EVERY British 
car maker approves 


SSS THE MASTERPIECE IN OILS 


FOR THE PETROLEUM INDUSTRY 


E.P. Cutting Oil Concentrates | 


® Sulpho-Chlorinated Concentrate 2C : for machining the 
tougher metals, including Nimonic and Austenitic alloy 
Steels. 

© Sulphurised Concentrate 2D : a low viscosity E.P. con- 
centrate widely used where a light colour is desirable. 

© Special Concentrate 2A: for replacing fatty oils in 
cutting oils. | 


© Multi-Purpose Soluble Oil Base: for translucent and 
milky type soluble oils. 


Lubricating Oil Additives 


Extreme pressure lubricants 
Detergent and anti-oxidant additives 
Upper cylinder lubricants 
Penetrating oil concentrates 

V.I. Improvers | 


Corrosion Inhibitors 
Anti-corrosive and anti-rust concentrates for use in 


the manufacture of de-watering fluids and other 
oils and greases. 


Part of the special ‘machinability’ laboratory used 
for evaluation and fundamental research, 
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by ag HOLMES INERT GAS GENERATORS 


Inert gas can be produced at a small fraction of 
the cost of Bottled Gases 
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GARGOYLE 


Industrial and Marine Lubricants 


NOW MOBIL 


Industrial and Marine Lubricants 


It is already well known that the name of Vacuum Oil 
Company Limited has been changed to Mobil Oil Com- 
pany Limited. 

And now the name Mobil has replaced another very 
famous name: the name Gargoyle. Gargoyle Industrial 
and Marine Lubricants are now marketed as Mobil 
Industrial and Marine Lubricants. 

There had to be a good commercial reason for changing 
a name so well known and respected as Gargoyle has been 
throughout the world. The reason was this: 

The present policy of the world-wide Mobil organization 
is to adopt one name for its products, so that the public 
will more readily recognise them as members of one 
family, and will hold them all in the high esteem that 
each has earned in its own field. The name Mobil has 
been chosen for the purpose because it is the one most 
widely associated in the public mind with the symbol ot 
the Flying Red Horse. The name Mobil and the Flying 
Red Horse are already a most valuable recommendation 
for any petroleum product that bears them. By their 
present adoption for tine products in the Gargoyle range, 
the name, the trademark, and the products themselves 
will all gain in reputation. 


Industrial and Marine Lubricants 


MOBIL OIL COMPANY LIMITED, LONDON, S.W.o 
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(Above) 
Positive Acting Variable 
Output Guinard Rotary 
Piston Pump. Electrically 
driven through Reduc- 
tion Gear Box, for Oils 
of varying viscosity. 


(Right) 

Reversing Flow Rotary 
Displacement Pump for 
fitting on tank wagons. 
These pumps are driven 
from a power take-off 
on the gear box. 


(Left) 
Positive Acting Rotary 
Displacement Pump fer 
the handling of Molasses 
and viscous fluids, elec- 
trically driven through 
totally enclosed Reduc- 
tion Gear Box. 


(Below) 

Suitable for handling 
Spirits and other volatile 
fluids, this Screw Dis- 
placement Pump is of 
the all round clearance 
design and is capable of 
working with high 
suction lift. The flow is 
practically pulseless and 
the unit self priming 
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Refractionator Condenser 


A Rated, designed and fabricated 
— by CRAIG for KELLOGG and 


installed in U.O.P. Platformer 
Unit at Kwinana Refinery. 
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DAVEY, PAXMAN & CO LTD 


COLCHESTER ENGLAND | 


Telephone : Colchester 5/5] Telegrams : Paxman, Colchester Telex 27-2678 


ALSO MAKERS OF DIESEL ENGINES 
BOILERS & ROTARY VACUUM FILTERS 


F.63 


TRANSPORTATION 
MEN & MATERIALS 
U.K. and OVERSEAS 


AUTAIR LTD. 
75 Wigmore Street, LONDON W.1. 
Telephone: WELbeck 1131 


Electrical Code 


THIRD REVISED (1956) EDITION 


Part 1 of Model Code of Safe 


Practice in the Petroleum Industry 


Complete with 3-ring binder to 
hold four parts of complete code 


Price 33s. Od. post free 


(Supplied together with 
Marketing and Refining Codes at 58s.) 


Obtainable from 


The Institute of Petroleum 
26 Portland Place, London, W.1 
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BREAK 


EFFICIENTLY AND 


ECONOMICALLY 


TRE 


WHY DEMULSIFICATION 
IS NECESSARY 


Emulsions, having variable proportions of oil and water, 


have an indeterminate value. 


2. The cost of handling emulsified oil is increased, since it in- 


Tret-O-lite demulsifiers are complex, organic chemical 
agents, formulated to break oil field emulsion 
efficiently and economically. Since oil field emulsion 
problems vary from field to field, well to well, and 
even from time to time in the life of a single well, the 
Tretolite Company offers a wide variety of demulsi- 
fying chemicals. Some are oil-soluble, some are water- 
soluble, while others are oil- and water-soluble. Some 
Tret-O-lites are anionic; some are cationic; some are 
non-ionic. This variety of formulas is one of the 
reasons why Tret-O-lite is used on more wells in more 
countries, to demulsify more oil, than any other 
emulsion breaking method. 


Since 1911, when it pioneered chemical demulsifying, 
the Tretolite staff has carried on a continuing program 
of research and development. Today, no organization 
in the world can offer more authoritative assistance 
in the field of demulsification. 


Just write or phone 
PETROLITE 
LIMITED 


volves pumping, transporting and storing valueless water. 


Emulsions are more viscous than the oil they contain; 


pumping costs increase with increased viscosity. 


4. Mineral salts, usually present in oil field waters, plug 
piping and valves and cause corrosion in pipe lines, 


tanks, etc. 


The presence of water makes distillation hazardous, caus- 
ing priming and boil-over, with consequent fire and 


explosion hazards. 


FINSBURY PAVEMENT HOUSE 
120 Moorgate, London E. C., 2, England 
Telephone: MOnarch 4328 


SALES AGENTS 


Germany and Austria: 
H. Costenoble, Guiolettrasse 47 
Frankfort, Germany 
Telephone: 722120 


Distillation of emulsified crudes, even when accomplished, 
leads to the deposit of intolerable quantities of salts and 


solids in refining equipment. 
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italy and Yugoslavia: 
NYMCO, 9, Lungofevere A. da Brescia 
Rome, Italy 
Telephone: 681778 
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at THAMES HAVEN 


This expanding independent cil storage installation at Thames Haven — not only the largest but 


the oldest established in the country — serves London and the Home Counties as its principal duty. 
The oil companies utilise the immense and comprehensive storage facilities at Thames Haven — 
more than a million tons capacity ind it is from there that they feed their depots which in turn distribute 


their world famous brands to the thickly populated area of Greater London. 


LONDON AND THAMES HAVEN OFL WHARVES LIMITED 


3 St. HELENS PLACE LONDON E.C.3 Tel: AVEnue 6444 THAMES HAVEN INSTALLATION Tel: Stanford-Le-Hope 2232 
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BP SERVES THE AIRLINES 


TODAY'S MOST MODERN fueller, whose design 
was originated by The British Petroleum Com- 
pany, is here seen servicing a B.E.A. Viscount. 

The BP Aviation Service is a familiar friend 
of many of the world’s most famous airlines. 


BRITANNIC HOUSE ° 


FINSBURY CIRCUS ° 


Its green and yellow fuellers are seen on run- 
ways all over the globe. 

In the air, on land and at sea, BP products 
and BP research are speeding the pace of 
progress. 


The BP Shield is the symbol of the world-wide organisation of 


"3) The British Petroleum Company Limited 


LONDON, E.C.2. 
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DEWRANCE LONDON S.E.I 


AND COMPANY LIMITED 


No. 1900 


New and improved high lift, high capacity design, now 
extensively used in the Process Industry. Single ring blow- 
down adjustment controls blow-down only and in no way affects 
rated capacity of Valve. Flat seat and disc ensures tightness 
under the most severe service conditions. Easy maintenance. 
Alternative design with bellows suitable for operating 
against a maximum variation in back pressure at Valve 
Outlet while maintaining high capacity, set pressure and 
characteristic blow-down of Valve. Standard Valves 
i can be converted to bellows type on site, full 
interchangeability of components. Carbon or alloy 
steel bodies with Stainless steel trim. 
Flange connections to A.S.A. Standard. Small sizes with screwed 
connections to A.P.I. Standard. 


TELEPHONE HOP 1244 (10 lines 


LONDON BRADFORD DUMBARTON HILLINGTON 
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Mining for 
Progress 


In many lands where the world’s call for minerals 
has given a spur to mining, strange 

new mechanical shapes are putting the stamp of the 
twentieth century on to primaeval landscape. 

Petroleum is a close partner in all the mining enterprises 
which are contributing to progress. 

Petroleum fuels supply their power and motivate 

the vehicles that carry the heavy ores to the smelters, 
rail-heads and ports; oils and greases 


keep the equipment running smoothly and economically. 


But progress is its own taskmaster, 

generating new and changing demands for oil. 
Rich in experience, resources and skilled personnel 
Shell, in all its world-wide operations, 


is geared to the task and to the responsibility 


of meeting those demands. 


serving progress 


THE SHELL PETROLEUM COMPANY LIMITED +: ST. HELEN’S COURT + LONDON E.C.3 
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The Economics of Tankage 


By C. A. WALDER 


This paper was read to The Economics and Operations Group 
of the Institute on 3 January. Mr Walder is on the staff of 
the Esso Petroleum Co Ltd. 


Introduction 

It is difficult to read the daily press at the present time 
without finding some reference to new refinery construction 
or ocean tanker buildings, but a very diligent search would 
be needed before finding any tankage 
programmes. 

It may be surprising, therefore, to note that the investment 
in petroleum storage used by the oil companies for trade 
purposes in the U.K. represents at current values something 
of the order of £100 million. 

Some idea of the magnitude of this investment may be 
gained from the fact that for the same amount of capital it 
would be possible to build and equip a refinery large enough 
to meet half the U.K.’s petroleum requirements, or to 
construct fifty tankers of approximately 35,000 tons dw. 

So much for existing investment, but what of the future? 
The gap in the U.K. energy balance will need to be filled to 
an ever-increasing extent by oil, and oil consumption in the 
U.K. may well be quadrupled within the next 25 years. This 
increasing demand for oil plus the fact that for some years 
past the U.K. has been a net exporter of petroleum products 
but is expected to become increasingly an importer, may well 
necessitate more than doubling the present storage capacity, 
presenting the oil industry with the necessity of investing at 


reference to 


least £100 million on tankage during this period. Even if 


this figure is reduced to an annual basis and the outlay is 
shared among the participating companies, it still means that 
each will be faced with a sizeable annual investment for 
tankage alone. 


Functions 
Having attempted to place tankage in perspective from the 
overall capital investment standpoint, it is desirable to 
consider the functions of tankage and to try to bring out 
some of the pertinent economic factors. 
The primary use of tankage is to provide a reservoir which 
can absorb the fluctuations in shipping, production, and 


demand, and thereby to ensure that, first, there is a supply 
of product available when needed for consumption and, 
secondly, that there is somewhere to store oncoming cargoes 
or production which may not go direct into consumption. 
There are ancillary uses of tankage, more concerned with 
improving operational efficiency, but these are discussed 
later in this paper. 

It is desirable at this stage to consider briefly the factors 
which must be taken into account when planning the 
installation of tankage. 

Initially, if the product is being delivered by sea, it is 
necessary to ensure that there is sufficient tankage to receive 
the size of parcel which it is anticipated is most likely to be 
delivered. Secondly, there is the question of transportation. 
It is difficult to ensure the arrival of a vessel exactly at the 
required time, and it is therefore necessary to have ullage 
against an early arrival and stocks to allow for vessel delays. 
Allowance must also be made for fluctuations in consump- 
tion, both seasonal and those of a spot and unexpected 
nature. Then there is the necessity periodically to inspect 
and repair tankage plus the fact that it is not physically 
practicable to draw the stock from the tank bottoms, and 
tankage capacity must be allowed for these contingencies. 

Economic justification of tankage is not always easy to 
assess as compared with other forms of capital equipment 
since it does not perform a direct operating function, and the 
justification for tankage may be derived from a choice between 
two alternatives higher investment and lower operating 
costs or lower investment and higher operating costs. 

Tankage is an integral part of the operations of an oil 
company; from an efficiency of operations standpoint, 
however, and because of its comparative inflexibility, invest- 
ment in tankage should generally be undertaken only when 
consideration has been given to adopting other methods of 
achieving the desired improvement in efficiency of operations. 

The presence of adequate tankage correctly located enables 
a more efficient use to be made of operating equipment, 
whether engaged in production or transportation. These 
benefits are often overlooked but if an attractive and factual 
justification is to be built up it is essential that if tankage 
does permit more efficient utilization of other equipment the 
resultant savings are attributed to the tankage in question 
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and not treated as being a better return than anticipated on 
the operating equipment. 

This paper does not go deeply into the question of assessing 
the volume of tankage required. There are many methods of 
assessment, each of which will vary for any given set of 
circumstances, even though the basic factors for 
sideration may remain the same. 

Because of its static nature, the benefits which tankage 
provides arise mainly from its ability to nullify the effects 
of fluctuation in other fields. These fluctuations may arise 
in four fields—those of price, transportation, consumption, 
and production. 

In many cases, a fluctuation occurring in more than one of 
these fields combines to make investment in tankage doubly 
attractive in order to avoid suffering the effects of these 
fluctuations. 


con- 


Fluctuations in Price 

The value of tankage in nullifying the effects of price 
fluctuations is an advantage which can be exploited when 
dealing with products wholly or marginally imported. The 
particular group of products considered here are the middle 
distillates of which, overall, the U.K. is still a net importer. 
With the growing demand for this group of products the 
import balance is increasing annually. Consumption of 
these products in the U.K. is subject to considerable seasonal 
influences, large volumes being required for space-heating 
and gas-making, with the result that demand in winter runs 
at far higher levels than in summer. 

Another point to remember is that a similar pattern occurs 
in the preponderant market for distillate products—the 
U.S.A., with the result that a period of high U.K. demand 
will be repeated, on a far larger scale, in the U.S.A. Since 
the pattern of refinery production is not flexible enough to 
equate seasonal demand, the summer is a period of surpluses 
and the winter one of deficiencies. Consequently, the price 
mechanism comes into force to equate supply and demand. 

Thus, there is a choice in that the U.K. can either import 
when production is falling short of demand and pay high 
prices because the country is competing against the major 
consumer in the world market, or it can import in the 
summer and pay low prices. However, if the latter course 
is followed, the material which is imported will have to be 
held in stock until the winter. This, of course, requires 
tankage over and above that required for normal operations. 

During the past year or two the seasonal range of the low 
of Platts for gas oil has averaged approximately 0-75 c. per 
U.S. gallon. This difference is the extent to which it is worth 
while to import and store. Before considering the financial 
side of this matter, there is another factor which will increase 
the attractiveness of following this course. 


Fluctuations in Cost of Transportation 

Over the course of a year, spot market rates for tanker 
tonnage show a considerable swing—one which is repeated 
annually whatever the general long-term level of freights may 
be. If the voyage N.W.I U.K. is typical of the general long- 
term freight level, then it is probable that spot rates during 
the year will range some 70 points of M.O.T. or even more. 
Translating these levels into monetary terms means a rate 
from 26s. to 48s. 9d. may be obtained by spot tonnage. 

As the low rates occur in summer and the high in winter, 
it is obvious that from the transportation point ‘of view, it is 
better to charter spot tonnage in the summer. 

In considering the combined effect of using the price and 


freight fluctuations to the best advantage it is found that by 
buying in the summer at 0-75c gallon below the winter 
f.o.b. rate enables a saving of 17s. per ton to be made, to 
which must be added about £1 3s. Od. for the saving in ocean 
transportation, giving an overall advantage of about £2 per 
ton. The comparison between this saving and the capital 
cost of tankage is illustrated in Fig 1. 

The return on investment in this case could be made more 
attractive by dual purpose tankage, e.g. the use of the same 
tankage to store two products having their seasonal peaks at 
different times. 

There is another way in which tankage and transportation 
have an interaction on each other in addition to the seasonal 
swing of tanker rates. This relates to the size of vessel used 
in any particular service, as the relationship between volume 
of tankage and size of receipt is obviously a close one. 

A simple instance of this is in the crude oil trade, where the 
movement of large volumes of crude oil on a fixed trip 
between two points will obviously require that amount of 
tankage which will permit of the use of vessels with the 
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Fig 1. Tankage capital costs v. F. O. B. and freight savings 


achieved by off peak stockpiling. 


lowest operating costs per ton. To a certain degree, the opera- 
ting costs per ton of cargo carried fall as the size of vessel 
increases, and the use of the largest practicable ships in the 
crude carrying trade result in transportation savings which 
will amply justify the investment in additional crude oil 
tankage. 

A more complex example is furnished by coastwise 
distribution where the whole pattern is radically different 
one or two refineries feeding up to a dozen grades to possibly 
a dozen ocean terminals, each with different types and magni- 
tudes of throughput. 


The magnitude of throughput allied to the number of 
grades to be carried will usually set one limit to the size of 


vessel employed, since when a large number of grades are 
stored the chances of demand for one of them exceeding 
expectations in any given period is quite high, which in turn 
means the frequency of replenishment must be of a reasonable 
nature in order to cover this contingency. Another limit is 
set by the physical port facilities. At many ports in the U.K. 
the largest practicable vessel for coastwise distribution is one 
of around 15,000 tons. 
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In so far as available tankage will not allow the complete 
discharge of a 15,000-ton vessel there are usually three possible 
courses of action :— 

(1) To build sufficient tankage for such a receipt. 

(2) To use a smaller vessel which can discharge at 
that point. 

(3) To engage in multi-port discharges with a 15,000- 
ton vessel. 


The two later courses both result in higher operating costs 
and it is therefore necessary to consider the relative economics 
of large versus small vessel operations. 

Fig 2 shows that operating costs for a typical coastwise 
voyage fall quite sharply as the size of the vessel is increased, 
the cost for a 5000-ton vessel being about 12s. per ton, 
compared with only 7s. in the case of a 15,000-ton vessel. 

If it is assumed that a return of 123 per cent after depre- 
ciation and tax is required for any investment in tankage to 
be attractive, and if there is a terminal with only sufficient 
tankage to accept a 5000-ton cargo, then the additional 
tankage required to accept a 15,000-ton cargo will be of the 
order of 15,000 tons. 


Capital cost at £8 per ton £120,000 
Depreciation at 5 per cent ‘ 6,000 
Tax at 50 per cent of savings less depreciation 15,000 
Net savings to give 124 per cent return 15,000 

Gross Saving £36,000 


With the saving of 5s. per ton afforded by the use of a 
15,000-ton vessel compared with one of only 5000 tons, gross 
savings of £36,000 will be achieved with a throughput of 
144,000 tons. Most ocean terminals have annual throughputs 
in excess of this figure and thus normally the economies 
effected in transport costs will be sufficient to justify capital 
expenditure on tankage. A similar magnitude of savings is 
realized on single-port v. multi-port ‘discharges of large 
vessels, especially when the terminal deficient in tankage has 
to be associated on discharge with a terminal which could 
receive a full 15,000-ton cargo on a single-port basis. 


Fluctuations in Consumption 
The fluctuations which occur in consumption can be 
divided into two main categories :— 


(1) Short-term surging or falling-off in demand allied 
to sudden weather or temperature changes, strikes, 
and other unforeseeable factors. These cannot be 
assessed with any accuracy, but tankage should be 
provided for these contingencies using experience 
and probability factors. 

(2 


t 


Long-term seasonal trends of consumption, which 
do lend themselves to fairly accurate forecasting. 


As regards this second category, consider the pattern of 
seasonal consumption in relation to tankage requirements. 
Burning oil, a product which is subject to a very wide 
seasonal range of demand, can be assumed for the sake of 
this example to have an annual demand which is met by 
domestic production. Kerosine products normally go through 
a sweetening and treating process, and the optimum size of 
manufacturing plant is one which would give an even pro- 
duction resulting in annual production equalling annual 
demand. 

Fig 3 shows that demand in the U.K. in 1954 amounted to 
604,000 tons requiring an even monthly production at a level 
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of 50,000 tons. Actual monthly demands however varied 
between 27,000 tons in June and 87,000 tons in February. 
Therefore, if plant capacity is sized to meet overall demand at 
an even rate of production, tankage over and above that 
required for normal operations will be necessary to store the 
surplus occurring between April and October for meeting 
the peak demand between November and March. If no such 
tankage is available, plant capacity has to be sized to meet 
peak demand, i.e. at something approaching twice the level 
of average demand. To some extent, this can be mitigated 
by planning shutdowns of equipment to occur in the summer 
months and by utilizing the maximum flexibility which the 
plant will allow. However, this will do very little towards 
solving the problem, and the absence of seasonal tankage is 
bound to result in idle plant capacity. 


Fig 3. Burning oil pattern of demand. 
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capacity. 


In the example given, seasonal tankage is required to store 
the amount which is surplus in the summer for satisfying the 
peak demand in the winter months. The figures used in the 
example show this amount as being about 109,000 tons. 
Alternatively, idle plant capacity will be the difference between 
capacity for peak demand and for average demand, i.e. about 
40,000 tons a month, or more than 10,000 barrels daily. 

The capital cost of tankage is appreciably lower than that 
of manufacturing plant, without allowing for the much 
higher operating costs of the latter. 


Fluctuations in Production 

The fourth sphere of operations in which tankage can be 
usefully employed to modify the economic disadvantages 
of fluctuations is in refinery production. 

Tankage is required at a refinery to hold current production 
in readiness for lifting, and to perform this function satis- 
factorily must be of sufficient capacity to take care of normal 
variations in plant production, blending, and delays to 
shipping. But fluctuations in refinery production may not be 
only of a day to day nature, for the situation may arise that 
refinery production of one grade for a considerable period 
exceeds the quantities needed for consumption. When such 
tankage as is available for storage of this product has been 
fully taken up, some further solution must be found. The 
three obvious Courses open are : 


(1) To cut refinery throughput. 
(2) To down-grade the product. 
(3) To resort to distress sales at low prices. 


The first of these courses is unattractive mainly from the 
viewpoint of the high capital investment per barrel of crude 
throughput, plus the fact that any reduction would reduce the 
availability of other products, necessitating replacement, 
probably at higher cost, from other sources. 

The other two courses, for obvious reasons, are also econo- 
mically undesirable. 


The best solution from an economic standpoint may well 
be to store the surplus product until by blending or further 
processing it can be absorbed with the minimum possible 
loss of value. 

At the refinery this will probably mean that some of the 
tankage normally used for finished products will thus be 
taken up, and the answer then will be to hire finished product 
storage elsewhere. The cost of this action would be consider- 
ably less than the adoption of any of the three courses of 
action mentioned earlier. 


Conclusion 

Investment in tankage generally should be contemplated 
after other means of overcoming problems have been fully 
investigated. At the same time, however, tankage should 
not be regarded as a troublesome necessity which finally has 
to be constructed in order to support some sort of distribution 
system, nor as an embarrassing expense which absorbs 
capital that could be better employed in another field, where 
the return On investment is more apparent. 

Investment in tankage should be regarded in the light of an 
integrated investment plan covering the whole of a company’s 
operations, for tankage is as much a competitor for scarce 
capital funds as any other piece of equipment and the benefits 
it can yield are just as real, if a littke more difficult of 
assessment. 

Before investment in tankage is carried out, certain points 
should be borne in mind. 

The location of tankage is important and in order to avoid 
useless investment through building tankage at points where 
no long-term expansion is possible, a considerable amount 
of planning and foresight is required. Factors influencing 
this may be availability of land, physical port facilities, 
local economic activity, or the position occupied by 
competitors. 

A certain amount of thought should be given to unit size 
of tankage. Fig 4 illustrates the approximate cost of erection 
of cone-roofed tanks of varying capacity, but does not 
include the cost of site preparation. It will be seen that the 
cost per ton of tankage falls quite sharply with increased 
unit size. Therefore, provided flexibility is retained in 
operations, it is preferable to build in the largest possible 
physical units. 

There is always the possibility, when tankage is being con- 
sidered for seasonal requirements, of building dual-purpose 
tankage. This can be done at little extra cost and has the 
effect of converting two moderate economic justifications 
into one good one. This can normally be done only in respect 
of tankage which it is envisaged will be used in one service for 
a part of each year. This is a very hazardous procedure, 
however, and must be very carefully considered and planned, 
since a deviation from the normal seasonal pattern could 
result in serious operational difficulties. 

Finally, the importance of forward planring in assessing 
tankage requirements should be stressed. Some idea has been 
given of the extent to which operating costs can be reduced 
by possessing the correct volume of tankage A considerable 
lapse of time is involved, however, between the first plans 
for tankage construction, and its ultimate entry into service, 
due mainly to the physical difficulty encountered in the supply 
of materials and to time of construction 

Planning therefore, both for volume and location, should 
be sufficiently in advance of the actual physical requirement 
to derive the maximum benefit from the investment. 
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PETROLEUM AT THE LONDON SCIENCE MUSEUM 


The second show case of the permanent petroleum exhibition at the Science Museum, London, has recently been completed, and is now 


on view to the public. 


The exhibition has been sponsored by the Institute, on behalf of the oil industry. 


The Petroleum Distillation 


Model, seen above, illustrates the processes used to produce a particular product, the appropriate parts of the flow diagram being 
illuminated on pressing the button relating to that product. 


Iraq Oil in 1955 


The progress made both in production and exploration in 
1955 by the Iraq Petroleum Co Ltd, the Basrah Petroleum 
Co Ltd, and the Mosul Petroleum Co Ltd is outlined in a 
colourful and profusely illustrated booklet ** Oil in 1955."° 

One of the most notable achievements of the three Com- 
panies is the total footage drilled, which amounted to 
140,133 ft. A further achievement was recorded at the Kirkuk 
field, which, although suffering from pressure decline, yielded 
its 150 millionth ton of crude in October. 

In the last ten years the oil consumption of Western 
Europe has increased by 90 million tons most of which comes 
from the Middle East, with great benefits to the economies 
of both regions. In the foreword Sir Stephen Gibson, C.B.E., 
managing director of the Companies, says that the three 
Companies exporting oil from Iraq have been privileged to 
play an important part in this development. 

In the 1951 profit-sharing agreement between the Iraq 
Government and the Companies, the Iraq and Mosul 


Petroleum Companies undertook that they would together 
export a total of 22 million tons and that by the end of 1955 
the Basrah Petroleum Company would attain a rate of 
Last year, 


8 million tons per annum. the IPC and MPC 


produced a total of 25-5 million tons and the BPC 7-2 
million, and by the end of the year the latter Company was 
producing at the rate of 8-1 million tons as compared with 
5-3 million in December 1954. 

From these operations the Iraq Government received, as 
their share of profits, £72 million, of which 70 per cent is 
devoted by the Government to capital schemes such as 
flood-control and irrigation projects which will increase the 
productivity of the soil and enrich the lives of the people. 

The three pipelines carrying the oil of Kirkuk and Mosul 
to the Mediterranean pass through Syria. In November, 
the Iraq Petroleum Company reached agreement with Syria 
on the revision of its transit agreement and the supplemental 
agreement, based on sharing with the Government the 
profitability of the transit operation, was ratified by the 
Syrian Parliament on 5 December. 

Similar terms were at once offered to the Lebanon, through 
which 74 million tons of oil cross 20 miles of Lebanese 
erritory to the terminal at Tripoli. Unfortunately, no 
agreement has yet been reached with the Lebanon and the 
project to lay a pipeline link to more than double throughput 
of Iraq oil to Tripoli is held up. 
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Personal Notes 


H. S. M. Burns, President of the Shell Oil Company, U.S.A.. 
was recently capped Honorary Doctor of Laws (LL.D.) by 
Sir Thomas Murray Taylor, C.B.E.. Q.C., principal of 
Aberdeen University. The ceremony took place in the 
Mitchell Hall, Marischal College. Aberdeen. Mr Burns ts an 
M.A. and B.Sc. graduate of Aberdeen L niversity and a B.A. 
graduate of Cambridge L niversity. 


R. W. Diamond, of Trail, B.C.. has been appointed 
president of the Sixth Commonwealth Mining and Metal- 
lurgical Congress to be held in Canada. Mr Diamond will 
be remembered as president of the Canadian Institute of 
Mining and Metallurgy in 1948-49. 

Clifford M. Larson has retired after 37 years with the 
Sinclair Refining Co. New York, and has entered private 
practice as a consulting engineer. Mr Larson is the inventor 
of the *Visgage. a pocket Saybolt viscosity measuring 
instrument; the **Dilut-O-Meter™” for checking dilution 
motor oils; and other automatic viscosity indicating instru- 
ments. 


J. R. Rylands has been elected President of the Institute 
of Fuel and takes up his appointment in October. He has 
devoted the past 32 years of his professional life to the cause 
of fuel efficiency, and is at present chief engineer and a 
director of E. Green & Son Ltd. 


Huntley G. Spence who until recently was in Bahrain as 
lubrication engineer to the Bahrain Petroleum Company, 
has now taken up a position in the United Kingdom. He is 
sales engineer to the Scottish branch of the Regent Oil Co 
Ltd and is located at Glasgow. 


Edward M. Benjamin has assumed special duties with 
Henry Meadows Ltd and the Free Piston Engine Co Ltd. 
His new duties derive from his extensive knowledge of oil 
and concern the promotion of sales of the Companies” 
products. Mr Benjamin continues to serve on the Board of 
Associated British Engineering Ltd. 


Douglas R. J. Cook has been appointed export sales 
manager of Sanders and Forster Ltd, the Barking firm of 
Structural engineers and manufacturers of standard steel 
buildings. 


J. W. Ross, who joined the BP Tanker Co in 1939, has 
been appointed Naval Architect in 


the Engineering Department in 
succession to F. Fenton, who 
retired on 30 June. 

George Heseldin has recently 
been appointed petroleum consul- 
tant to the Ruler of Qatar. He 
retired in 1955 after 27 years with 
the Iraq Petroleum Co Ltd in 


various parts of the Middle East, 
and latterly held the position of 
general manager of the Associated 
Companies in the Persian Gulf and 
Arabia. Since his retirement he has 
been a member of the Advisory 
Board of The Motherwell Bridge 
Contracting and Trading Co Ltd, 


A Shell photograph 
H. S. M. Burns being capped LL.D. 


and the Contracting and Trading Company, and has been 
resident in Beirut, Lebanon. 

In addition to his duties with the above companies, Mr 
Heseldin has been appointed as oil resources expert by the 
United Nations Technical Assistance Administration to the 
Government of Malta. He has also been appointed as Petro- 
leum Consultant to the Iran Oil Company. 


Dr Clifford W. Seibel, the Bureau of Mines assistant 
director for helium activities, has received a career Service 
Award from the National Civil Service League. Dr Seibel is 
widely known for the major role he has played in its develop- 
ment and at the present time, he directs the only large- 
scale production activities in the world, involving operation 
of plants and equipment valued at more than 830 miilion. 

Helium was merely a chemical curiosity when Dr Seibel 
first began working with it in the early 1900°s. He was a 
member of the University of Kansas faculty when he selected 
it as the subject for his master’s degree thesis. Con- 
ducting the basic research for his paper, Dr Seibel isolated 
nearly a quart of the gas at a cost of about $2500 per cubic 
foot. To-day, the output of helium is approximately 250 
million cubic feet per year, at a cost of about 13 cents per 
cubic foot. 


In this column in the June issue (page 160) G. J. Flatow 
and H. N. Wigan were referred to as directors of Amber 
Chemical Industries Ltd. They are respectively technical 
director and director Amber Oils Ltd. Previously Mr Wigan 
was general manager of Joseph Batson Co Ltd and Mr 
Flatow was chief engineer of Amber Chemical Co Ltd. 


OBITUARY 
Holland Young Blades, who died on 12 August at the age 
of 76, joined C. C. Wakefield & Co Ltd, at the time when the 
Company was founded in 1899. 
After a six-month period in 1938 as a director, he was 
appointed joint managing director, a post which he held for 
11 years. From 1949 until 1954 he continued to serve as a 


director. 
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Notes of the Month 


100 Octane Gasoline 

At the British Motor Show in 1938 only 4:6 per cent of 
the models had compression ratios of over 7-0: 1. In 1948 
the proportion had risen to 16-3 per cent, and in 1955 to 
just under 60 per cent. The corresponding maximum com- 
prewian ratios amongst the principal models exhibited were 

2:1 in 1938, 7-8: 1 in 1948, and 8-5: 1 in 1955. 

The new 100 octane gasoline will enable engine designers 
to step up compression ratios beyond the point where they 
are no longer satisfied by premier grade fuels. 

At present levels, the manufacturing cost of raising octane 
ratings is considerable and the new fuels are therefore being 
sold at an appreciably higher price than those of the premier 
grade. 

The first brands to appear on the U.K. market are Shell 
Super; BP Super Plus; and Golden Esso Extra at the following 
prices: inner zone 4s. I1d., outer zone 4s. 1 1id., and general 
zone 5s. per gallon. 


Marine Inventions 

An hydraulic jetty fender and a quick-release mechanism 
for ship’s mooring wires have been invented by Captain 
W. M. Hutchinson and K. W. Hopkins of BP Tanker Co Ltd. 

The fender, which is designed to replace the usual wooden 
baulk backed with rubber, incorporates a cushioning arrange- 
ment of one or more liquid-filled cylinders fixed horizontally 
to a frame under the jetty below water level. The cylinders 
have a number of ports to allow entry or escape of sea water 
and are fitted with pistons. 

The impact of a ship on the fender causes the pistons to 
eject water from the cylinders, whilst continued pressure 
causes some of the ports to be covered and so increases the 
resistance offered by the fender. The cylinders may also be 
fitted on the jetty, in which case they can be oil filled. 

The fender proper consists of one or more barrel-shaped 
members, with their axes vertical in the frame. The barrel- 
shaped members rotate when struck by a vessel, thus em- 
bodying the problem of accommodating a glancing blow. 

The quick- -release mechanism for mooring wires is designed 
particularly for use in emergency. Quick release of the 
— is obtained by removing a securing pin and knocking 
a U-shaped retaining member off the arm with a sledge 
hammer. The arm then swivels downwards releasing the wire. 


A BP photograph 
Capt. W. M. Hutchinson (left) discussing with K. W. Hopkins 
details of the hydraulic jetty fender. 


A BP photograph 


Members of a seismic survey party of the BP-Shell Petroleum 
Developme nt Company of Tanganyika, plug their ears as the 
“shot” explodes, during operations in Zanzibar. 


Artificial Islands’* in South China Sea 
drilling location, known as Ampa Patches, about 25 
miles from the coast of Brunei, has been set in position in 
the South China Sea. Constructed of steel, this artificial 
‘island’ is on a coral reef lying 30 ft below the surface of 
the sea. 

A second similar *island”’ is shortly to be set up 8 miles 
from the coast of Sarawak and 60 miles south-west of Ampa 
Patches where the water is approximately 60 ft deep 

Both of these new marine out-stations will have their own 
radio stations, power houses, materials sheds, and helicopter 
landing platforms. Drilling crews will live in comfortable 
air-conditioned quarters, separated from the drilling platforms 
by 90-ft oversea gangways, and will travel to and from the 
shore by helicopter. 

The drilling section will measure about 160 - 60 ft and will 
have two decks. The upper level will serve as the drilling 
platform and for storing drilling equipment; the lower level 
will be used as a supplies shed for other materials and will 
house a power plant, large fresh-water tanks, and machinery. 

The domestic section will be about 60. 50 ft and will be 
roofed by the helicopter landing platform. Accommodation 
will be provided for two crews ‘plus a medical dresser, radio 
operator, service mechanic, cook, etc., a total of 34 persons. 

The platforms will be supported by four sets of tubular 
steel legs. From each platform it will be possible to drill 
four wells, one vertical and three inclined, up to a depth of 
10,000 ft. 

Both projects are being carried out by Shell at a total 
cost of about £625,000 


Mineral-hunter for the Mining Prospector 
Hunting Geophysics Ltd announce that they have modified 
a D.C.3 aircraft to carry a magnetometer, electromagnetic 
detector, and scintillation counter, so that all three instru- 
ments may be operated simultaneously. 
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The electromagnetic detector can send pulses 300 feet down 
into the ground, and return signals from beds of nickel, 
copper, or zinc are detected by a bomb-shaped “bird” 
towed on the end of a 500-foot cable. 

The magnetometer projects from the aircraft at the tip of 
a 12-foot metal boom, and helps geologists to plot likely 
deposits of iron, oil, and titanium. 

The scintillation counter can detect 35 millionths of an 
ounce of radium from 200 feet up, travelling at 150 m.p.h. 
Finally, to keep track of the ground-point which gives rise 
to each measurement. 35-mm vertical cameras film the 
terrain as it slides by underneath. 


India’s Search for Oil 

A 10,000-mile airborne magnetometer survey in the Ganges 
Basin started recently as part of the Canadian contribution to 
the Colombo Plan. This survey, an extension of a 20,000 
Square mile operation recently completed in the West 
Rajastham desert, is designed to speed India’s search for oil. 

The decision to explore | the Ganges area was based upon the 
interpretation of magnetic data obtained during test flights 
across the Basin at Lucknow, Benares, and Patna. It is 
possible that this Basin may contain some large petroleum 
reservoirs and the airborne survey will provide India with 
excellent’ reconnaissance control for further geophysical 
exploration which would lead to the logical location for the 
first test well. 

Esso’s Surplus Refinery Gas 

The Southern Gas Board is to lay a 17-mile main from the 
Esso Petroleum Company's Fawley refinery to the Board's 
works at Southampton, where about 17 million therms a year 
of surplus refinery gas will be reformed. to the equivalent of 
about 13 million therms of town’s gas. for local domestic 
and industrial use. 

The agreement. which was signed on 23 July, is for a 
ten-year “period and it is anticipated that the Board will 
begin to take supplies of gas from the refinery in the summer 
of 1957. The flares at Fawley will not disappear completely 
as a result of this project, as these, for reasons of safety, 
will still be necessary. 

As a result of the agreement the Board expects to save 
about 115,000 tons of coal a year. 


Sir Leonard Sinclair, chairman and managing director of the 

Esso Petroleum Co Ltd, watches C. H. Leach, chairman of the 

Southern Gas Board, sign the agreement by which Esso will 
supply refinery gas to the Southern Gas Board. 


A BP photograph 


The test rig for micro-filters at Sunbury Research Station. 


Test Rig for Micro-filters 
A special rig has been commissioned for the testing of 
micro-filters for use in the BP aviation fuelling service. The 
new rig, which can simulate flow rates experienced in practice, 
will facilitate these tests and allow measurements to be made 
with laboratory precision. 


Deep Test Well in Persian Gulf 

Work has begun on the erection of a base camp for driliing an 
under-water deep test well some 20 miles off the island of Das. 

A special barge, mounting a drilling rig capable of reaching 
a depth of 15,000 ft. is being built and will be towed to the 
Persian Gulf. This will be elevated above the water by means 
of retractable legs resting on the sea bed 50 feet below the 
surface. There will be accommodation for about 50 men on 
board. 

The base on the island of Das is being developed to 
provide services, accommodation, a harbour, and an airstrip; 
for in addition to sea transport, helicopters will be used 
between the base and the drilling barge. 

The work, which is estimated to cost £5 million, is being 
undertaken by Abu Dhabi Marine Areas Ltd, in which BP 
has a two-thirds shareholding and the Compagnie Frangaise 
des Pétroles one-third. 


Two-stage Cat Cracker 
A new two-stage refining process, whereby the gasoline 
yield from crude is increased by up to 15 per cent, has recently 
come into operation at Shell’s new Anacortis refinery in 
Washington. 
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The two-stage process prevents both overcracking and 
undercracking and thus produces more gasoline. In the first 
stage, hot catalyst strikes oil for a short time, causing it to 
vaporize and begin to crack. This partially cracked oil 
then goes through a separating system which removes gasoline 
and gas formed. The remaining uncracked oil goes on to the 
second stage reactor. 

The second stage is a conventional process employed by 
standard cat crackers. It lasts longer than the first stage 
and is conducted at lower temperatures. 

The two-stage cat cracker is capable of processing one 
million gallons of oil per day. Beside high gasoline yields it 
has resulted in lower coke yields and greater flexibility than 
conventional methods. 


Sheik Visits BP Refinery 

Sheik Jabir Al-Ahmad of Kuwait, who is in charge of 
security in the oil installation area, and his brother Sheik 
Sabah Al-Ahmad, President of the Social Affairs Department, 
recently spent 10 days in England at the invitation of the 
Government. During their stay, they visited the Kent oil 
refinery on the Isle of Grain, where they inspected the 
fire-fighting arrangements, security services, and various 
installations. 


C. A. P. Southwell, managing me ctor of the ta ait Oil C o Ltd, 

(left) and C. S. Cle verly, ge neral manager of Kent Oil Refinery, 

(right) greet Sheik Jabir Al-Ahmad on his arrival at the chemical 
: laboratory of the oil refinery. 


New Distribution Depot at Leith 
The Esso Petroleum Company announce that a new 
coastal installation at Leith, with a storage capacity of 1} 
million gallons, which will draw its supplies direst by tanker 


239 


from the Esso refinery at Fawley, was recently opened by 
Lord Strathclyde, Minister of State for Scotland. Lord 
Strathclyde is seen here (second from left) with I. C. Bracken- 
1idge (manager Scottish Division), Sir John C. Banks (Lord 
Provost of Edinburgh, centre), W. Primrose (Depot Super- 
visor) and J. L. W. Pollock (director). 


London Fuel Exhibition 

Anything which aims at reducing fuel costs is always 
welcome, and for that reason there is likely to be a large 
attendance at the Fuel Efficiency Exhibition to be held at 
Olympia from 2 to 10 October, which will be opened by the 
Minister of Fuel and Power (Mr Aubrey Jones, M.P.). 

The exhibition will be the largest of its kind in the world. 
Altogether about 150 firms will be showing special equipment 
designed to produce fuel economy in all branches of industry. 
This will include the latest types of fuel burning devices for 
both solid and liquid fuel; self-contained, automatic-controlled 


Aviation Service in France 
A night photograph of BP Aviation Service Cornwall fueller at 
the Paris Orly airport during the fuelling of an Air France 
Super Constellation and two Air France Viscounts seen in the 
hackground. 
A BP photograph 
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oil-fired boilers: the latest developments in 
materials: and automatic control equipment. 
During the course of the Exhibition the Institute of Fuel is 


organizing a series of talks and discussions on ** 


insulating 


Efficient use 


of coal” (3 Oct): ** Efficient use of oil and gas”* (4 Oct): ** Heat 
and power surveys and waste heat recovery” (9 Oct): and 
“The clean air bill and industry™ (10 Oct). 
World’s Largest Tanker Launched 
On 8 August, eight months after the keel was laid, the 


Universe Leader, a tanker of 84,730 tons was launched from 
the Kure shipyards, Japan. It is anticipated that the time for 
fitting oui will be about two months When ready, she will 
be employed by her American owners for transporting 
Persian oil to North America. 

Her overall measurements are 850 feet long and 124 feet 
wide. She is therefore too wide for the Panama Canal locks, 
and her draught, when fully loaded, is too great for the Suez 
Canal. 

Fitted with a turbine engine, which develops 19,250 h.p.. 
she will be capable of carrying 112,000 tons of oil at 143 


knots. The building price is reported at less than 8100 a ton 
dw—and it is claimed that 20,000 tons of steel went into her 


construction and 300,000 man hours. 
Standard Oil Co’s Annual Report 

The Seventy-third Annual Report for 1955 of the Standard 
Oil Company (New Jersey) states that new records were set 
in the volume of products supplied to consumers: in wages, 
salaries, and employee benefits paid: in taxes payable to 
governments; in capital investments made planned for 
the future: in earnings: and in dividends distributed to 
shareholders. 

The demand for oil in 1956 is estimated to rise by 4 per cent 
in the U.S.A. and by 8 per cent in the rest of the free world: 
and the company is in good shape to meet the future oppor- 
tunities for increased business. During 1955, the Report states 
that some 8860 million was invested by affiliates in searching 
for and developing new reserves of crude oil and in building 


Cleading Pipework 
An exainple of aluminium cleading of overhead insulated pipe- 
work at Shell Haven refinery. 


A Shell photograph 
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the necessary 
research facilities. 

The Company esa boasts of the establishment during 
the year of the Esso Education Foundation which offers 
financial support to private colleges and universities in the 
U.S.A. 

The Report also contains a financial summary and review, 
nd a profusely illustrated story of the year’s operations. 


refining, transportation, marketing, and 


IP Presentation 

On the occasion of 
the 75th anniversary 
of the Society of 
Chemical Industry, a 
considerable number 
of scientific bodies 
presented addresses 
of congratulation to 
the society during the 
annual general meet- 
ing which was held in 
the lecture theatre of 
the Royal Institution. 
The Institute of Petro- 
leum was among the 
bodies which made 
such presentation, 
and a scroll bearing 
the address was form- 
ally presented by T. 
W. Mathias, O.B.E.., 


chairman of the IP Public Relations Committee, who is seen 
here with the scroll shortly before the presentation. 


Continental Motoring Made Easier 
Over 900 Touring Information Centres have been 
established by Shell at selected points On main motoring 


routes in Austria, Belgium, Denmark, France, Germany, 
Holland, Italy, Luxembourg, Norway, Sweden, and 
Switzerland. Others will be added shortly. 


These centres offer maps, phrase books, guides and lists 
of hotels, car agencies, garages, and camping sites, as well 
as “*emergency”’ information such as the name of the nearest 
doctor. A Shell emblem on a black square inside red and 
yellow arrows is the distinctive sign of these centres. 


Esso in Sweden 

For the ninth consecutive year, Svenska Esso AB publishes 
(in Swedish) its annual report—*The Oil Year 1955." As 
in previous years, information is given about the C ompany 
and the petroleum industry not only in Sweden but in other 

countries also. 

The Company's achievements and steady growth during 
the past sixty years are described, with special reference to 
the past decade. This is followed by a survey of the 1955 
activities, a summary of the financial position, and a short 
chapter about the developments of 1946-55. Finally, 
given of Sweden's energy consumption, import and 
consumption of petroleum products, petroleum prices, 
freight market, world and Middle East crude oil production, 
and world refining, reserves, and tanker tonnage. 


details 
are 


Turbo-drilling Tests in the Netherlands 
Turbo-drilling tests are being carried out in an exploration 
well at the western boundary of the Schoonebeck oilfield in | 
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Oil and Automation 


Part of the control panel of the new £4 ° 

million fluid catalytic Hydroformer at the w 
Esso refinery, Fawley. Miniature instru- 
ments, which record and control flow, 


pressure, temperature, levers, and so on, are 
let into the panel at positions corresponding 
10 those at which they operate on the plant. 
The temperature console (foreground) indi- 
cates on the dials some 200° temperature 
points in the plant. The Hydroformer, 
which is capable of processing from 350,000 
10 525,000 gallons a day, is operated by six 
men per shift. Of this number, only one is 
present at all times, the others attend only 
periodically to log operating conditions. 


the province of Drenthe. The operating company is N.A.M., 
in which Shell and Standard Oil of New Jersey participate 
equally. 

Conventional drilling has been used to reach a depth of 
1300 metres and the turbo-drill is being used to penetrate the 
hard formation below this depth, a Bunter sandstone series 
1000 metres thick. 


New Oil Drillings in Hungary 
Geophysical measurements and about 4 million feet of 
research drillings are to be carried out during the next five 
years in order to ascertain the exact size of the Nagylengyel 
oilfield. The oilfield is the largest in Hungary and, by 1960, 
it is planned to step up production by 400,000 tons to a total 
of 2 million tons a year. 


Antarctic Equipment Tests in Norway 
Dr Vivian Fuchs, leader of the Antarctic Expedition, carrying a 
fuel drum while David Stratton, deputy leader (right) checks 
one of the Sno-Cats during recent tests in Norway, as reported 
in our June issue. 
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U.S. Carbon Black Production 

In 1955 U.S. production of carbon black was 1,743,512,000 
Ib, an increase of 24 per cent over the 1954 figure of 
1,409,547,000 Ib. In 1955 there were 42 plants in operation 
(50 in 1954) and of the total output 1,384,025,000 Ib was 
made by the furnace process. Sales and exports in 1955 
totalled 1-8 million Ib, of which 1-29 million lb went to 
rubber companies. In the manufacture of carbon black, 
244,794 million cu. ft. of natural gas and 221,101,000 gallons 
of liquid hydrocarbons were used. Average carbon black 
yields were 3-58 Ib per M cu. ft. and 3-92 Ib per U.S. gallon 
respectively. 


* * * 


Future of Scottish Shale Oil Industry 


Lord Strathclyde Meets Deputation in Edinburgh 


The industrial future of the shale oil area in Scotland was 
discussed when Lord Strathclyde, Minister of State for 
Scotland, met a deputation representing various bodies 
concerned. 

The deputation emphasized the employment difficulties 
that would arise in the area as the result of the Government’s 
decision not to increase their financial assistance to the shale 
oil industry, and in particular the increasing numbers who 
would have to travel to work outside the area. They 
emphasized, too, the need for new industries to provide 
alternative employment, and urged the Government to do 
their utmost to provide them. At the same time they asked for 
reconsideration of the decision not to increase Exchequer 
assistance to the shale oil industry. 

The Minister of State said it was hoped that the unemploy- 
ment situaticn would not be as serious as the deputation had 
feared. Even if increased assistance had to be ruled out, the 
Company had expressed their belief that the industry, as 
now reduced, could be put on an economic footing so long 
as costs and prices remained as they were. Lord Strathclyde 
congratulated the county councils and other bodies on the 
way in which they were co-operating with Government 
departments in finding industrial sites and publicizing their 
attractions, and promised that there would be no relaxation 
of the Government's efforts to find new industries. 
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Meetings, Exhibitions, 


Commonwealth Mining and Metallurgical Congress 
The Sixth Commonwealth Mining and Metallurgical 
Congress will be held at Vancouver, British Columbia, on 
9 and 10 September 1957. Full details of the Congress may be 
obtained from The Executive Secretary, Sixth Mining and 
Metallurgical Congress, 507 Metropolitan Building, 837 
V. Hasting St.. Vancouver 1, B.C., Canada. 


ASTM Meetings 
The ASTM announce that the following dates have been 
arranged for their national meetings: 
17-21 September 1956. Second Pacific Area National 
Meeting and Apparatus Exhibit—the Hotel Statler, 
Los Angeles, California. 
4-8 February 1957. Committee Week 
Franklin Hotel, Philadelphia. 
16-21 June 1957. 60th Annual Meeting 
The advance programme of the Second Pacific Area 
National Meeting has been published and is obtainable 
from ASTM, 1916 Race Street, Philadelphia 3, Pa., who 
will supply further details of the other meetings in due 
course. 


the Benjamin 


Atlantic City. 


Convention of Chemical Sciences 
The Convention of Chemical Sciences 1956 will be held in 
Paris from 18 Novemter to 3 December, at the same time as 
the IVth Salon de la Chimie~Caoutchouc- Matieres Plastiques. 
This will include several important meetings as follows: 


The XXIXth International Congress of Industrial Chemistry, 
which will hold its sessions from 18 to 24 November at the 
Maison de la Chimie. Its 21 sections will deal with the main 
technical problems which are of interest to those industries 
in which production is based on chemistry. 

The Ist European Congress of Corrosion, which will also take 
place from 18 to 24 November at the Maison de la Chimie. 
Its 8 sections will be concerned with all aspects of corrosion 
and means of combating its effects. 

The European Conference of Chemical Engineering. This 
will contain symposia on (1) calculations of converters, 
(2) calculations of reactors, and (3) extraction by solid 
adsorbents. These symposia will take place on 22-24 
November in the Conference Hall of the I1Vth Salon de la 
Chimie, in the Palais des Congress at the Porte de Versailles. 
The Paris Technical Meetings will be held at the same place 
on the following days, and will include a series of specialized 
symposia dealing with polar and tropical equipment, plastics 
materials, natural and synthetic rubber, control and regula- 
tion, analysis and methods of test, high grade and special 
steels, etc. 


IVth Chemical, Rubber, and Plastics Exhibition 

The IV Salon de la Chimie-Caoutchouc- Matiéres 
Plastiques will be held from 22 November to 3 December 
1956 at the Parc des Expositions, Porte de Versailles. Over 
a thousand exhibitors of equipment, processes, and products 
will present specimens of their 1957 products. 

Further details may be obtained from Chimie-Informations, 
28 Rue Saint-Dominique, Paris-7€. 
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etc. 


Corrosion Meeting 

By arrangement with the British Iron and Steel Research 
Association, The Iron and Steel Institute is organizing a 
Corrosion Meeting to be held on 12 October at 4 Grosvenor 
Gardens, London, S.W.1. 

Among the papers to be presented is * 
Chloride Mixtures in Fuel-Ash Corrosion of 
High-Nickel Alloys.” By H. T. Shirley. 

Anyone interested in the subjects for discussion is welcome 
to attend and join in the proceedings. Non-members should 
write immediately to the Secretary of The Iron Steel Institute 
(4 Grosvenor Gardens, London, $.W.1) for further details. 


Effects of Sulphate- 
Steels and 


IP Economics and Operations Group 

Arrangements of the meetings of this group during the 
1956-57 session are now well advanced, but the information 
below should be considered as tentative and subject to 
confirmation by announcement to members of the Group. 

The opening meeting of the session will te held on 16 
October, and the subject for discussion will be “Enquiry 
after Accidents” and will cover such accidents as fire, 
explosion, collision, etc. ‘On 14 November a discussion on 
“Techniques of Forward Estimating Oil Demand” will be 
initiated and on 18 December the subject will be **The 
Place of Automatic Equipment in Marketing Operations.” 

For the second half of the session, the meeting on 15 
January will devote itself to a paper on “An outsider Looks 
at the Oil Industry” while it is proposed that the following 
meeting on 19 Fe bruary will be occupied by an exhibition of 
appropriate films. On Maich 19 “The Control of Stock 
Losses” will be the subject of discussion, and it is appropriate 
that at the final meeting on 16 April the paper will be a 

Review of the Year.” 

Membership of the IP Economics and Operations Group 
is limited to members of the Institute and those wishing to be 
registered as members of the group should send their names 
to the Technical Assistant at the Institute's offices. Meetings 
are normally held at 5.30 p.m. in the lecture theatre at 
26 Portland Place, and members of the group are entitled 
to bring one visitor. 


British Plastics Exhibition 

Both the Grand and the National Hall have been booked 
for the British Plastics Exhibition to be held from 10 to 
20 July 1957 at Olympia. 

The Exhibition, which will represent all sections of the 
industry, will include raw materials; moulding powders; 
synthetic resins; laminated, reinforced, and fabricated plastics; 
compression and injection moulding machines; extruders and 
other equipment; and a range of finished products from 
cable coverings to caravans, and from swizzle sticks to sun 
glasses. 


SYMPOSIUM OF MICROCHEMISTRY 1958 
It is proposed to hold a Symposium on Microchemistry in 
1958 under the auspices of the Society for Analytical C hem- 
istry organized by the Midlands Section and the Micro- 
chemistry Group. The Symposium will be held in Birmingham 
over the period 20 to 27 August (inclusive). Further details 
will be announced at a later date. 
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Lectures on Rheological Techniques 

\ course of about ten lectures suitable for physicists and 
chemists, will be given by R. W. Whorlow, on Wednesdays, 
6.30-8.30 p.m., commencing on 10 October at Battersea 
Polytechnic. The emphasis throughout the course will be 
on experimental methods leading to absolute measurements 
of stress and strain. Fee for the course is £1. Enrolment 
forms may be obtained from the Secretary (Rheological 
lechniques Course), Battersea Polytechnic, London, S.W.11. 


Courses in Higher Technology 

The urgent need for technicians in all branches of industry 
stresses the importance of special advanced courses in 
engineering, science, management, chemistry, efc., which 
are held regularly in London and the home counties. Details 
of such courses are contained in the 82-page “Bulletin of 
Special Courses in High Technology™. Part 1 (Autumn Term 
1956) is now available from the London and Home Counties 
Regional Advisory Council for High Technological Education, 
Tavistock House South, Tavistock Square, London, W.C.1. 
The price is ls. 6d. or 2s. 6d. including Part II (Spring and 
Summer Term) which will be available in December: 


Courses In Petroleum Technology 

Details are now available of the course of lectures on the 
general technology of petroleum to be held at the Sir John 
Cass College (Jewry Street, Aldgate, London, E.C.3.) during 
the winter session. 

The course starts on 27 September and will continue on 
Thursday afternoons at 3.30 p.m. until 21 March 1957. 
The syllabus follows the general plan of previous years, 
commencing with an introductory lecture and continuing 
with lectures on various aspects of the industry and the 
treatment and application of different products. During the 
session, visits will be made to refineries and installations at 
Fawley (26 November), at the Isle of Grain (28 and 29 
November), at Coryton (4 and 6 December), at Shell Haven 
(28 March, 2 April), and at Llandarcy (4 April). 

Fee for the course is 30s. and application for enrolment 
form should be made to the Secretary of the College, prior 
to the opening date of the course. 


IP London Branch 

The 1956-57 programme of the IP London Branch, details 
of which are now available, lays emphasis on the many new 
developments associated with the oil industry. 

The subjects include such topical matters as the Dieseliza- 
tion of British Railways, Electronic Accounting in the 
Petroleum Industry, Atomic Energy, and the Place of the 
Chemical Engineer in Petroleum Refining. A paper is also 
included on the important question of the Training and 
Selection of Staff. The programme thus covers a wide and 
interesting range of subjects which should appeal to all 
engaged in the petroleum Industry. 

New members are especially welcome and full details may 
be obtained from: 

The Hon. Secretary, S. C. Price, 
Monsanto House, 
Victoria Street, 
London, S.W.1. 


Lectures and Courses 


Postgraduate Courses 
A booklet giving details of the 1956-57 postgraduate 
courses to be held at the Imperial College of Science and 
Technology (University of London) has been published. 
Details of the oil technology courses are as follows: 


Petroleum Reservoir Engineering. The course is full-time 
for one session, and is suitable for graduates in geology. 

Geological Field-work for geophysics and petroleum 
reservoir engineering students. Class-work, laboratory 
work, and guided reading are arranged to supplement 
the various courses where appropriate. 

Geology of Petroteum. A course of about 20 lectures, 
during the Autumn Term, by Dr G. D. Hobson. 

Reservoir Engineering. A course of about 60 lectures, 
during the Session, by Dr G. D. Hobson and Dr 
C. A. Fothergill. 

Well Logging and Bore-hole Surveys. A course of about 
15 lectures, probably during the Spring Term, by 
Dr R. G. Mason and Dr C. A. Fothergill. 

Well Drilling and Completion. A course of about 
40 lectures, throughout the Session, by S. E. Coomber. 

Geology for Geophysics and Petroleum Reservoir Engin- 
eering. A course of 60 lectures, throughout the Session, 
by Dr F. Jones. 

Structural Geology for Geophysics and Petroleum 
Reservoir Engineering Students. A course of about 12 
lectures, during the Autumn Term, by Dr G. D. 
Hobson and Dr C. A. Fothergill. 

Further details of these and other postgraduate courses 
may be obtained from Dr G. D. Hobson, Department of 
Geology, Imperial College of Science and Technology 
(University of London), Prince Consort Road, London, 


* * * 


Birmingham University 
Congratulations to the following Student Members, 
on whom degrees were conferred at the congregation in 
Birmingham on 30 June:— 
Ph.D.—J. C. Gill and M. Razavipour. 
B.Sc., Class I—P. Owens. 
Class II, Division I—J. A. Blake, A. G. Bridge, 
D. T. Linnett, G. K. Morbey, and R. B. W. 


Price: 

Class II, Division II—A. J. MacNab and 
D. G. Price 

Ordinary Degree—N.  Lai-Fook and 
E. F. Surti. 


* * * 


CLASSIFICATION ? 
Travelling on the Continent recently, one of our readers 
was topping up the sump of his car from a can marked in 
large letters Oil Co, London, S.E.3.’’ native 


approached and said: **I own a car like yours. You are using 
the wrong oil. The correct recommended grade is SAE 30.”’ 
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Around the Branches 


South-Eastern Branch 
Tour of A.P.C. 

Sixteen members of the South-Eastern Branch spent 
a most interesting morning on 9 June, visiting the Hol- 
borough works of the Associated Portland Cement 
Manufacturers Co Ltd at Snodland, near Maidstone. 

The tour began at the enormous quarries covering 
many acres from which chalk, the basic raw material 
for cement, is excavated. The quarries do not go as 
deep into the ground as might be imagined but rather 
they dig into the hillside. Nearby, just over three years 
ago, an ancient Roman burial ground was uncovered 
to reveal much of interest to archaeologists. The quarry 
has been worked for 30 years and planning permission 
has been obtained for another 80 years. 

Chalk is removed by mechanical navvies into 10-ton 
trucks which transport it to crushing machines where 
powerful teeth break the enormous boulders into small 
pieces. These small pieces drop through into a wash- 
mill where, under careful control, clay and water are 
added to make a slurry. In the washmill, which is 
some 30 feet in diameter, enormous harrows circulate 
and break the chalk lumps down still finer until the 
slurry is washed centrifugally through graduated 
screens to large storage tanks. Here the slurry is kept 
agitated until it is pumped some half a mile to kilns in 
another part of the works. 

Climbing to the top of the kilns the party were able 
to see the slurry being fed into the kilns in regulated 
amounts by rotating scoops. Each kiln, of which there 
are four, is 10-12 feet in diameter and some 200 feet 
long, weighs approximately 600 tons, and rotates 
at approximately one revolution per minute. It has an 
inclination of | in 20 to the horizontal. Wet slurry is 
fed into one end of the kiln and travels through the 
kiln gradually increasing in temperature. Pulverized 
coal is blown into the other end of the kiln and is fired at 
temperatures of about 2500 F. This high temperature 
dries, decarbonates, and calcines the slurry and forms a 
clinker which is black in colour and quite unlike cement. 
This clinker drops from the end of the kiln into a cooler, 
which is similar in shape to the kiln but is only 8 feet in 
diameter by 40 feet in length. The air for the furnace is 
drawn through this rotating cooler and is preheated 
before reaching the furnace part of the kiln. The clinker 
from the cooler goes by conveyor to storage. It is quite 
an awesome sight to look into the end of these huge 
tunnel-like machines at the firing end and see white hot 
clinker falling into the cooler below. 

In the final manufacturing operation, the clinker plus 
5 per cent gypsum is pulverized in ball mills, then stored 
temporarily in silos prior to bagging. 

After their tour, the party adjourned to the works’ can- 
teen over the picturesque watermill of old Holborough 
Court, pausing a while to wish at the old wishing-well. 
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BAHRAIN, FAWLEY, KUWAIT, LONDON, 
NORTHERN, SCOTTISH, SOUTH-EASTERN, 
SOUTH WALES, STANLOW, TRINIDAD 


A most interesting and entertaining visit and the 
thanks of the Branch go to the management of A.P.C.M. 
for the excellent arrangements and to the guides who 
so ably conducted the party around. 

Visit to Sharp’s Toffee Works 

On 20 July, a party of 23 members and wives of the 
South-Eastern Branch, led by N. Grey, paid a visit to, 
Messrs Sharp's toffee factory at Maidstone. 

Mr Udberg, the chief methods engineer, and two 
members of the staff, each conducted a group on the 
tour. The factory is a large one employing some 1000 
people. Despite mechanization, there is still a proportion 
of “know-how” in the preparation of the toffee and 
boiled sweets. The visitors were able to witness every 
stage and noted that despite modern appliances, the 
toffee-mix was checked by the cook dipping his finger 
into the mixture and then into water to test the “tacki- 
ness”’. 

Performed by banks of complicated machinery, each 
of which wraps 600-700 toffees per minute, the wrap- 
ping process attracted much attention. So vigilant were 
the visitors that one member spotted two toffees in one 
wrapping and was assured that this had never been 
known before. 

A very large variety of confectionery is made at these 
works. So great is the demand that the making of 
Easter eggs, for example, is commenced in November 
of the previous year and work for the Christmas trade 
is proceeding at the present time. 

A fleet of some 75 vehicles is in daily use and trunk 
services Operate throughout the country. 

At the conclusion of the tour, the Company enter- 
tained members to most welcome refreshments. 

Mr Grey expressed the party’s gratitude to Mr 
Udberg and the directors of Messrs Sharp’s. 


Bahrain Branch 

The 15th Ordinary Meeting of the Bahrain Branch 
was held in Awali Hall on 4 June when W. J. B. Coombe 
of the Persian Gulf Lighting Services gave a talk entitled 
“Lights and Lightships”’. 

Mr Coombe traced the development of the modern 
lighthouse from the oldest known lighthouse ‘The 
Colossus of Rhodes”, 300 B.C., and the “Pharos of 
Alexandria”, 270 B.C., a 400-foot high tower with a 
wood fire at its top as the source of light. 

The first attempt towards the care of beacons and sea 
markers in the U.K. was in 1514. The building of the 
famous Eddystone lighthouse was next described. The| 
first tower was erected in 1696, he said, but it collapsed 
during a gale. The second tower, built in 1755, was 
burned down. The third, built in 1759, was considere¢ 
unsafe after 120 years service, and, finally, 
which is still standing, was built in 1882. 
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li was interesting to note that first-grade kerosine is 
used as the source of fuel for many land-based attended 
lights. 

The next phase of Mr Coombe’s talk dealt with 


unattended lights and lightships. He described the 
development of the AGA unattended light system, 
developed by a Swedish scientist, which utilizes 
acetylene as the illuminant. Acetylene is stored in 
cylinders in the presence of acetone and in order to 
prevent the development of a shock wave as acetylene is 
withdrawn, the entire cylinder is filled with a porous 
medium. 

The acetylene is ignited by a small pilot light, which 
burns continuously, the admission of acetylene to the 
light jet being controlled by a sun valve. When the light 
intensity decreases (night or heavy fog conditions), the 
valve admits acetylene which ignites, while the acetylene 
supply is shut-off when the light intensity increases (day- 
time). These lamps operate unattended for periods as 
long as 400 days. 

After inspection of an unattended light assembled on 
the stage, the paper was discussed. Mr R. G. Bennet 
proposed a vote of thanks to Mr Coombe for his first- 
rate talk on a most interesting subject. 

Trinidad Branch 

A highly successful meeting was held on 22 June at 
the Shell Clifton Hill Club at Pt Fortin, when a paper 
entitled “The Los Bajos Fault” was presented by 
C. C. Wilson. Mr Wilson outlined the historical back- 
ground which led him to put forward the idea of the 
Los Bajos Fault as a horizontal tear fault some twenty 
years ago. Since that time many wells have been drilled 
in the vicinity of the fault trend which have confirmed 
its presence and revealed a great deal of information as 
to its behaviour. By means of geological maps and 
sections the influence of the fault was demonstrated, 
and the lateral displacement of 7 miles was established. 
Particularly striking was the remarkably close resem- 
blance between the electrical well logs from several 
wells on opposite sides of the fault although some seven 
miles apart. The displacement of structures across the 
fault line indicates a movement of the northern block 
towards the south-east; it is believed that the fault is 
part of a regional system and thus extends considerably 
beyond the present confines of the island. 

The Los Bajos fault has played an important part in 
the oil accumulation of Trinidad, and several oilfields 
have been developed adjacent to it. In the younger 
formations, oil impregnation by way of the fault is 
apparent, but the influence of the fault on deeper oil 
accumulation is less clear, as some of the middle and 
lower Miocene oils are thought to be indigenous to the 
formations in which they occur. Nevertheless, the 


grouping of the oil accumulations along the fault trend 
is a significant feature of the oilfield pattern of Southern 
Trinidad. 

Considerable discussion followed the paper turning 
largely on the age of the fault movement and the influ- 
ence of the fault on oil accumulation. 
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Oil—Perils and Possibilities 


Summary of a talk by P. H. Frankel on the BBC Home 
Service on 28 June 


With industrial activity in the U.K. growing at a pace 
fast and furious, the traditional sources of energy—coal and 
hydro-electricity—were falling behind requirements. Now, 
almost overnight, oil was called upon to take over part of 
a vast existing market. In the years to come, a substantial 
part of electricity, town gas, and steam raised in British 
factories would come from oil. 


The question arises—will supply be equal to demand? 


Scientific progress in locating oil and in drilling for it had 
(with a great deal of good luck) resulted in vast sources of 
oil being available for a very long time to come. Some of the 
new oil regions were in areas where, in the absence of urban 
and industrial life, there was little oil consumption and less 
political stability; on the other hand, Europe, a great con- 
sumer of oil, had only a small production of its own, and even 
the U.S.A. had now become an importer. Oil was, in fact, 
a displaced commodity. 


This had made people anxious about relying too heavily 
on Middle East supplies—only recently it had been said that 
there would be millions of unemployed in Europe if the flow 
of oil from the Middle East were to stop; happily the govern- 
ments of the Middle East countries knew that their incomes 
would stop at the same time. 


During the 20th century, everything had conspired in 
favour of the oil industry—the phenomenal development of 
road and air transport, the use of bitumen for road-building, 
solvents for paint and dry-cleaning, the mechanization of 
agriculture, the use of oil for most of the new chemicals, 
and so on. 


There was, however, a new contender—atomic energy— 
which one day may compete with or even supplant oil in 
some of its main uses. Some people had said that with the 
higher standard of living resulting from this cheap energy, 
oil consumption would rise even if it might then be once more 
used mainly for specialized purposes. For instance, if the 
standard of living were to rise as a result of **more power to 
the elbow’’, more people would be able to run motor cars 
and use more petrol. This seemed likely but could one be 
sure that cheap electricity, for example, might not call forth 
new methods of providing power to moving vehicles? 


The increasing use of oil did, however, solve some problems 
and create others. Investment was the main problem—the 
industry must not only multiply its oil wells, tankers, and 
storage installations but must also replace some of the 
refineries by others of a new type of design. The industry 
maintained that most of the new capital must come from 
current earnings. To-day’s profits should therefore increase 
in order to finance to-morrow’s business. 


The present picture of the oil industry was one of great 
promise: one has seen continuous increase in demand, which 
lately had gathered a still greater momentum. The oil 
industry—on a world-wide basis—had got what it takes to 
meet this demand, indeed, almost one hundred years after 
the sinking of the first crude oil wells, the industry was as 
virile, as resourceful, and as elastic as ever. 


* 
N, 
10 
he 
Lo 
wo 
the 
100 
ion 
ind 
ery 
the 
ger 
>ki- 
ach 
ap- | : 
one : 
een 


Books and Films 


British Equipment Manufacturers 

Recently issued and up-to-date to 31 March 1956 is the 
latest edition of the CBMPE **Classified List of Equipment 
and Services."’ Its 80 pages contain a wealth of information 
on British sources of supply for a wide range of petroleum 
equipment varying from **A’* frames to zinc dust, kerbside 
pumps to wire line wipers, shale shakers to catalytic cracking 
plant. The price is 5s. per copy, obtainable from the CBMPE 
at 2 Princes Row, Buckingham Palace Road, London, S.W.1. 


Motor Gasoline Quality 

The Associated Ethyl Co Ltd have recently issued a useful 
compilation relating to the quality of motor gasolines 
marketed throughout the world. For every country, average 
values are given for the principal properties with an indication 
of the quantity marketed. Copies of this **World Wide 
Survey of Motor Gasoline Quality’’, which is based on 
information obtained during the first quarter of 1956, are 
available from the Company at 20 Berkeley Square, 
London, W.1. 


Films and Chemistry 

Details of some 200 films on chemistry, of which at least 
10 per cent relate to petroleum, are given in the June issue 
of the Scientific Film Review. In each case a synopsis of the 
contents is given and in many instances an appraisal or review 
iS appended. A valuable feature is that every film is graded 
as to its value for various audiences. Copies, price 35. 6d., 
are available from The Scientific Film Association, 164 
Shaftesbury Avenue, London, W.C.2. 


ASTM 1955 Proceedings 

The 1955 edition of the ** ASTM Proceedings’’, a 1264-page 
volume, which includes many technical reports, papers, and 
discussions, has recently been published. 

Of special interest are (1) the summary of the proceedings 
of the 58th Annual Meeting, (2) The Annual Address 
“What is it?”” by President Norman L. Mochel, and (3) the 
reports of the 70 technical committees. 

Copies, price $12 each, are obtainable from ASTM, 
1916 Race Street, Philadelphia 3, Pa. 


** Dechema-Werkstoff-Tabelle 

The fifth part has now been published of Dechema- 
Werk stoff-Tabelle, a reference work dealing with the resis- 
tance to chemical action of materials used in the construction 
of chemical apparatus and equipment. Part V deals with 
corrosive agents *‘cellosolves to hydrochloric acid” and is 
largely devoted to the various combinations of chlorine, 

A pamphlet containing specimen pages and a provisional 
index can be obtained from Deutsche Gesellschaft fir 
Chemisches Apparatewesen, Frankfurt am Main, W.7. 
Postfach. 


Fuel Research 1955 
The ** Report of the Fuel Research Board with the Report 
of the Director of Fuel Research for the year 1955°", published 
by the Department of Scientific and Industrial Research, 


contains two sections of particular interest. These are (1) Fuel 
Oils and (2) Synthesis of Oils and Chemicals from Coal. 

The first is concerned with the flow properties of residual 
petroleum fuel oils; separation of emulsions of sea water in 
fuel oil; and pollution of the sea with oil. The second deals 
with mill-scale catalysts; catalyst poisoning by sulphur; 
liquid-phase (slurry) process; 
reaction mechanism; effect of gamma radiation on the 
synthesis; and surface structure of catalysts. 

The report, price 4s., is obtainable from HMSO, or through 
any bookseller. 


**Mining for Nickel’ 

This film opens with a brief description of the discovery 
of the vast nickel copper sulphide deposits in the Sudbury 
district of Ontario, Canada, in 1856, and continues with a 
detailed description of the modern exploration methods and 
mining techniques used at the present time. 

Large quantities of nickel are used by the petroleum 
industry to-day and it was therefore of great interest to learn 
how nickel is mined—especially in the initial stages of shaft 
sinking and drifting operations. The shaft, which must be 
large enough to accommodate a lift for several men, is sunk 
vertically until a certain depth has been reached, and then 
continued in numerous horizontal directions also. In fact, 
there are some 400 miles of underground workings from which 
15 million tons of nickel are mined each year. 

The film is in Eastmancolor, lasts 45 minutes, and gives a 
dramatic account, with animations, of modern nickel-mining 
techniques. 


Aviation Products Data Sheets 

Data sheets on fuels- for aviation purposes were first 
published in 1950 by the Royal Aeronautical Society, having 
been jointly prepared by that Society and the Institute of 
Petroleum. Since that time, work on the data has continued 
and revised and new sheets are now available to bring the 
original loose-leaf volume up-to-date. 

A considerable number of the fuels data sheets have been 
revised and new sheets include information on quality of 
gas turbine fuels. New charts indicate solubility of air in 
aviation fuel and change of specific gravity with temperature 

A complete new set of data sheets relates to aviation 
lubricating oils. After information on general requirements, 
a series of tables and charts deals with such matters as 
methods of test, specification requirements, viscosity-tem- 
perature characteristics, effect of dilution on viscosity, effect 
of pressure on viscosity, variation of specific gravity with 
temperature, change of volume with temperature, and 
specific heat. 

The new sheets are obtainable from the Royal Aeronautical 
Society, 4 Hamilton Place, London, W.1, the cost to IP 
and RAeS members being £2 2s. and to non-members 
£4 4s. The complete publication in loose-leaf binder costs 
£3 7s. 6d. or £6 2s. 6d. respectively. 
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Operation of a Tanker Fleet 


By C. A. SAMUELS 


We are all very conscious that petroleum in one form or 
another affects our daily life individually, nationally, and 
internationally. In fact there is hardly any walk of life that 
is not becoming progressively more dependent on the pro- 
ducts derived from petroleum—during the past 25 years 
world consumption of petroleum products has more than 
trebled and it is calculated to be running at the present 
time at a rate of over 700 million tons per annum. 

This may appear a strange form of introduction to a 
paper on the operation of a tanker fleet, but at the present 
time, petroleum in its crude state—crude oil—is found in 
its greatest quantity in the more inaccessible places in the 
world—the United States may be the general exception. 
Further, before the discovery of crude oil, such countries 
as Venezuela and the Middle East generally were not only 
undeveloped, but remote from the main concentrations of 
population. Accordingly, transport in its broadest sense 
has played and continues to play a tremendous part in the 
development of the industry. It is not intended to dwell 
on transport as a whole, but to restrict comment to ocean- 
going tankers in particular, and to touch upon some of 
the problems and dilficulties met with in providing the 
essential service in which they are engaged. 

The carriage of liquids in bulk is a comparatively modern 
development and, although ships of some kind or another 
have served the human race throughout historical record 
and no doubt long before, there is nothing to indicate that 
sea-going ships were built solely for carrying liquids in bulk 
prior to the second half of the i9th century. In the last 
60-70 years, starting from scratch, the tanker has developed 
so that today ships of over 700 feet in length and some 
45,000 tons dw have been evolved and the total of tanker 
tonnage forms a very important part of the total of ship- 
ning in service today. 

It gives an idea of the part tanker tonnage plays in world 
shipping today if one reckons that, at the beginning of the 
present year, some 39 million tons deadweight of tankers 
(of 2000 tons dw and over) were trading and a further 
Y million under construction or on order, and this repre- 
sents some 20-30 per cent of the total ocean-going shipping 
in the world. As further substantial orders for new tankers 
have been placed during this year, the continued expansion 
of world tanker tonnage may be expected during the next 
few The method of quoting tonnage figures is a 
little confusing and this, to some extent, is caused by the 
ditferent standards of measurement used for diflerent pur- 
poses. There is an international agreement for measuring 
ships—the purpose of which is to establish some common 
ground upon which charges on ships of every nation may 
be assessed at ports everywhere—the internal capacity, on 
this agreed basis, is calculated at 100 cu.ft. per ton and 
the answer is the gross registered tonnage 


years. 


certain deduc- 


tions from this tigure are allowed for machinery space, 
bunkers, and accommodation, and after these deductions 
the net registered tonnage is arrived at. 


One or other of 


247 


these tonnage figures is used by the various port authorities 
and others to establish port and harbour dues, towage. 
pilotage, etc. These figures are used, of course, for the 
purposes mentioned even for tankers—but in tanker circles 
vessels are usually described by their deadweight on sum- 
mer marks. This figure is a weight figure (not a measure- 
ment) and represents the deadweight the vessel will carry 
at a specific draught. Such deadweight includes, in 
addition to cargo—bunkers, water, stores, spare gear. etc. 
As a rough and ready guide, the deadweight of a tanker 
may be calculated as 24 times the net registered tonnage. 
The only other tonnage figure which might be used in 
describing ships is displacement—this is used more fre- 
quently in naval circles than commercial—and this repre- 
sents, in a tanker in a fully loaded condition, the deadweight 
plus the weight of the ship The latter figure is called the 
lightweight. 

Mention has been made of “summer marks’ —in common 
with all ocean-going ships the Plimsoll line or the loadline 
is marked amidships in tankers. Certain marks are cut in 
and painted on the side amidships (port and starboard) 
around about the waterline of each ocean-gcing ship 
these are the loadlines: tropical. summer. winter, and 
winter North Atlantic; fresh water for summer and tropical 
loadings are marked also. According to the size of the 
ship, the difference between summer and winter marks 
varies between six and nine inches and can mean 500-1000 
tons in carrying capacity. There is a similar difference 
between summer and tropical. Under the terms of the 
International Loadline Agreement the world is divided into 
loading zones, some seasonal, others permanent, and a ship 
must not be immersed deeper than the appropriate loadline 
for any zone through which she passes during the voyage. 
In loading a ship, therefore, the whole voyage must be 
kept in mind. Very great care is taken to ensure a vessel 
is not overloaded at any stage of the voyage and it should 
be noted that very serious consequences can arise for the 
Master and his Owners in the event of an accident occur- 
ring to a ship when in an overloaded condition. Loadlines 
are not to be confused with draught marks—draught marks 
are cut on either bow and on each side of the rudder post 

in some ships (certainly the largest tankers) draught 
marks are painted amidships also, both port and starboard, 


Tanker Design and Construction 

In considering the factors governing the design and con- 
struction of tankers, it must be appreciated that provision 
has to be made for the safe carriage of a variety of liquids 
in bulk, including crude oil and petroleum products, 
creosote, whale oil, turpentine, vegetable oils and, in some 
cases, molasses. The specific gravities of these liquids may 
vary between 0.65 in the case of the lightest fractions of 
petroleum and 1.45 for molasses. 

The liquids, of course, vary in volume with change of 
temperature and may be unstable. The first requirement 
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is therefore a design which will safely provide for changes 
in volume of the liquid cargo due to variations in tempera- 
ture, at the same time preventing the liquid from surging 
so violently as to damage the structure of the containing 
tanks. Also the construction must allow for safe ballasting. 
partucularly since the pattern of trade entails a relatively, 
high proportion of ballast passages. 

Other basic factors include ventilation of cargo spaces 
in such a way as to prevent accumulation of dangerous 
gases and also to prevent undue evaporation: safety and 
lire precautions occasioned by the dangerous nature of the 
cargo: the heating of viscous liquids to increase pump- 
ability: prevention of leakage of cargo either within the 
ship or to the sea. and arrangements for the loading. 
carriage. and discharging of various grades of oil without 
admixture taking place. 

In the black oil trade. where heavy viscous cils may be 
carried. tankers are equipped with heating coils in the cargo 
tanks. Steam is circulated through these coils and a suit- 
able temperature can be maintained in individual tanks or 
throughout the entire cargo compartments. Steel tubular 
heating coils have been used for this purpose, but. as stee! 
wastes so rapidly. cast-iron heating coils have been intro- 
duced and many tankers are now fitted with coils of this 
type. The cast-iron heating coils are much heavier than 
steel coils but. while they are not subject to corrosion in 
the same way as the steel heating coils. they are liable to 
fracture, which mitigates their usefulness. Experiments are 
being made with other metals or alloys for heating coils 
and it may well be that a suitable light alloy. which is 
impervious to corrosion, will be found. 

The distinguishing characteristic of a tanker compared 
with a conventional ocean-going merchant ship is. of 
course. that the funnel is placed right aft. The engines are 
arranged aft partly to minimize the danger of fire from 
funnel sparks but mainly to avoid the necessity of having 
a long and gas-tight propeller shaft tunnel passing through 
the cargo tanks. Fig | shows the general arrangement 
of a typica! tanker. 

The sections in Fig 2 have been drawn with about 
15 per cent list to illustrate the effect of free surface of 
liquid in cargo tanks in a seaway. It will be seen that by 
loading the tanks so that the surface of the oil is well up 
into the expansion trunk, excessive movement of the centre 
of gravity of the liquid during rolling is prevented. Sinular 
results are. of course, achieved by twin longitudinal bulk- 
It should be noted. also. that it is not feasible to 
completely fill the tanks owing to the high coefficients of 
expansion of the liguid cargoes carried. In practice the 
temperature of cargo at loading port and the temperature 
of the water likely to be encountered during the voyage in 
question are taken into account and, after making proper 
illowances, YS per cent capacity Is usually considered a 
reasonable maximum to which tanks mav be filled. 

It is not proposed to dwell in any detail on the construc- 
tion of tankers generally or on the various types of engine 
which may be installed in the ships—this is a matter for 
technical consideration, both from the point of view of the 
naval architect and the marine engineer—but to mention 
in passing such features as will enable one to form a picture 
of them, their trade. and how it is carried on. The require- 
ment is a vessel to load, carry, and discharge liquids in 
bulk safely—the shell of the ship is the container. The hull 
must be not only watertight but oil-tight and gas-tight as 
well—it is required to maintain this condition and full 


heads. 
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The 
pipeline arrangement within the ship covers all the cargo 
compartments and the valves are placed in such positions 
in the pipeline to permit any one tank to be loaded or dis- 


allowance is made for the ship working in a seaway. 


charged independently. These cargo valves are manipu- 
lated from the deck—spindles connect the valves to the 
control wheels on deck. 

Loading lines connect the pipeline system to the deck 
connexions, which are usually located amidships, just aft 
of the centrecastle house. Flexible hose connexions between 
shore and the ship at this point are used for loading and 
discharging. All cargo compartments are calibrated—the 
calibration tables are usually prepared by the builders and 
by taking the level of the cargo in the tank, either by dip- 
ping or ullaging, the quantity of cargo therein can be 
calculated—of course, the specific gravity and the tempera- 
ture of the cargo have to be known for the calculation. 

In normal course of trading, during ballast passages, it 
will be necessary to wash out and gas-free the cargo tanks 
so that on arrival and unballasting at loading port the ship 
is in all respects ready to load. For this purpose mechani- 
cal tank washing systems are used, which project high 
pressure hot or cold salt water on to the internal surfaces 
of cargo tanks: at the same time these washings are drawn 
off through the cargo lines and transferred either to a dump 
tank on board or overside, if the locality is suitable. The 
principle involved is that of a pump and salt water heater, 
fitted usually in the engine room and capable of delivering 
water at about 175 p.s.i. at a temperature of 165-185 F 
to the main line along the deck, with branches to which 
hoses can be connected to each cargo tank. The other ends 
of these hoses are connected to washing machines from 
which water is projected through nozzles which rotate in 
both the horizontal and vertical planes. Special holes are 
cut in the deck over each cargo compartment, as near the 
centre as is practical, for the use of these machines and, 
when not in use, these holes are sealed by gas-tight and 
oil-tight bolted plate covers. Gas freeing is completed by 
opening the tank hatches to allow the gases to escape. This 
ventilation is assisted by rigging windsails—these are canvas 
ventilators lowered to the bottom of the tanks to blow out 
any remaining gases. Thereafter in certain circumstances 
it may be necessary to lift scale from the bottom of the 
tanks. 

Programming 

Apart from government-owned tankers, absorbing 
about 10 per cent of the total. ownership of tankers falls 
broadly into two categories, one owned by the oil 
companies or through their subsidiary and associated com- 
panies, the other independently-owned or tramp tankers 
some 30-40 per cent of the total of tanker tonnage being 
owned by the oil companies and their associated companies. 
It might seem strange that independent owners take such 
an interest in what is a very specialized trade 


generally 
speaking the oil companies’ trade 


particularly as a very 
large percentage of the independently-owned tankers are on 
charter to the oil companies. Nevertheless, great con- 
venience is provided in programming, by virtue of a pool 
of tonnage being available to all and sundry to meet fluctua- 
tions in the trade. In arranging a forward programme— 
this can cover a period as far ahead as five years or more, 
or as prompt as three months or less—flexibility is essen- 
tial to meet demand or offtake which can be influenced by 
so many factors, e.g. seasonal trends, weather conditions. 
political changes, strikes, and so on—the floating margin 
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33 
Fig | (above). 
| 9—Cargo tanks. 10—Cargo pumproom. 11—Cofferdam. 


Pumproom entrance. 14—Fore peak. 15—Deep tank. 16 
i8 


tion. 
bunker. 27—Settling tanks. 28—Engine room. 
Double-bottom oil fuel tank. 32—Cofferdam. 

feed water tank. 35—Drain well. 36—Fresh water tanks. 


officers’ and catering staff's accommodation. 43—Galley 


or chartering margin is relied upon to meet these contin- 
gencies. These chartering arrangements can be long-term 
or short-term—chartering can be for any period of time 
up to ten years, or for simply one specific voyage, and the 
variety of accommodation which lies between these 
extremes is very great. 

The problem of calculating forward tonnage require- 
ments over a period of years is as fearsome as it sounds. 
There may be many ways of tackling these estimates but it 
is probaole that in every case some form of common 
denominator is established-—basically the ship, either a ship 
of 12,000 s.d.w. or 15,000 s.d.w., steaming at a given speed 
of, say 114 knots or 14} knots. Starting from this point, 
the carrying value of the whole fieet under one control can 
be reduced to tonnage of 114 knots, of 144 knots, or to a 
number of units of the given standard. To do this a mass 
of information requires to be accumulated in relation to 
each of the ships under review, e.g. average speeds and 
bunker consumptions, average cargoes, average ineffective- 
ness, which of course makes provision for Special Survey, 
and many other smaller considerations. On the other side 
of the equation the tonnage of oil to be shipped from and 
to the various areas concerned is converted into voyages at 
the unit speed, and, in turn, matched with the tonnage 
available. In this case, of course, the average time taken 
in port to manipulate cargoes must be established. 

It is obvious that when dealing with estimates of the 
future trends of trade the greatest degree of flexibility of 
tonnage is necessary to cope not only with the expected 
developments, but with the unexpected as well—and it is 
in this that the use of chartering in all its forms makes a 
valuable contribution 

All these explanations and definitions lead up to the crux 
of this discussion—the operation of a tanker fleet. It might 
be more apt to describe it as oil programming—how an 


even flow of crude oil to refineries is maintained and simi- 
larly how the retined products find their way into world 
markets, so that the general public everywhere are able to 
satisfy their needs at will. 


It is not pretended that ocean- 


Typical Arrangement of DW Tanker 
12—Cofferdam at sides. 
Forehold. 17—Ballast pumproom. 
Fore peak stores. 19—Chain locker. 20—Tween decks. 21—Forecastle space. 22—Bridge 
space. 23—Engineers’ accommodation. 24—Captain, Officers’, and Apprentices’ accommoda- 
25—Wheelhouse, chartroom, W.T. office, and passengers’ accommodation. 

29—Boiler room. 
33—Lub oil drain tank. 


30—After peak. 31— 
34—Double-bottom 
38— 


37—W.T. compartment. 
Store. 39—Crew’s accommodation. 40—Cold chambers. 41—Steering gear space. 42—Petty 
-European and native. 44—Native 
hospital. 45—Fore mast. 46—Main mast. 47—Derrick. 48—Derrick post. 
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13— 


26—Cross 


Fig 2 (right). Outline 
midships section of 
the centre-line bulk- 
head type of tanker 


(top); twin. longi- 
tudinal bulkhead 


type (centre); and a 
tanker with a centre 
line bulkhead with a 
trunk above the main 
deck with no summer 
tanks (bottom). 


going tankers are the only link in the chain—they are not— 
but they provide a most important link, in fact a vital link. 
Coastal tankers, river tank barges, road and rail vehicles 
of various sorts all, of course, play their part, in addition 
to pipeline systems. 

The trade to which tankers are committed changes from 
time to time—-prior to 1939 it was normal practice for 
refineries to be sited as adjacent to producing oilfields as 
Was convenient and geographical conditions permitted. 
Under these conditions tankers were required, in the main, 
to carry petroleum products from refineries to world mar- 
kets. After the war, in 1945 and since, the tendency has 
been towards building refineries in areas of major consump- 
tion or optimum convenience and this has produced a 
tremendous need for tankers to haul crude oil from pro- 
ducing areas to refineries. There is no doubt that at the 
present time this trade employs the greater proportion of 
tanker tonnage in service. There is, of course, a need for 
tankers to carry products from refineries to adjacent areas 
and elsewhere, but the tonnage required for this purpose 
is mostly the smaller size of ship and represents a compara- 
tively small percentage of the total tonnage. 

The general trade in which tankers are engaged divides 
them into two categories, one “clean” or “white oil”, and 
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the other “dirty” or “black oil”. The former includes 
benzines. spirits. kerosines. and the lighter gas oils: while 
the latter embraces crude oils of every variety, fuel, diesel, 
and some of the heavier gas oils. It is not economically 
practicable to switch from black to clean oil voyage by 
vovage. as a fairly elaborate cleaning process is necessary 
to make a ship suitable for clean oils after having traded 
black oil. It is. therefore. normal practice for a vessel 
to trade for a period of time in one category or the other, 
being switched when convenient and as required by the 
owner. The requirements of the two trades are completely 
different—in the clean oil trade it is usual for smaller ships, 
capable of segregating several parcels. to be in the greatest 
demand. In the black oil trade there are a great number 
of homogeneous cargoes. as has been mentioned previously, 
crude oil providing by far the greatest need. In this par- 
ticular trade. subject to geographical limitations and the 
services of the ports concerned, ships of the largest size can 
be employed—facilities to heat cargoes to maintain sultable 
temperatures is a feature of this trade. It will be apparent 
that a ship which is in all respects suitable for carrying 
clean products in parcels to multiple ports will not neces- 
sarily be the most economic or attractive proposition in the 
black oil trade, and vice versa. 

In addition to these main classifications of trade, there 
are specialized even within the oil industry. 
lubricating oils, petroleum chemicals. and liquefied petro- 
leum gases, all of which call for particular care—but it 
would be fair to add that, outside of petroleum, liquids in 
bulk in wide variety can be carried in tankers, ranging from 
fresh water to whale and fish oil. molasses. vegetable oils. 
etc. The odd cargo of bulk grain is not an unheard of 
diversion. 


trades 


It will be seen that there is a variety of trades in which 
tankers may be employed—at this particular moment, how- 
being viewed by those engaged in the 
petroleum industry and in this case it may be stated quite 
simply as first. to feed the refineries with crude oil, and 
secondly, to take away the various products from the 
refineries to installations and depots—each programme to 
run so that no refinery is shut back for the want of crude 
on the one hand, or for lack of tankage for the storage of 
the products produced on the other. A very fine balance 
is established between these two extremes and maintained 
only by a regular tanker service. At the other end of the 
scale supplies of products must be fed to the various ocean 
installations so that market commitments can be met at 
all times 


ever, trade 1s 


Since 1945 refineries have been built and developed in 
various parts of the world. In many cases the annual 
throughput of crude oil per refinery is of the order of 2-5 
million tons—for ease of calculation assume an annual 
throughput of 24 million tons or. say, 50,000 tons per week 

and with many such refineries to service it Is at once 
apparent that loading programmes and economic tanker 
routeing present many problems. 


Crew Conditions 
As a trading unit a tanker must be fully staffed and 
manned, and have adequate bunkers, stores, and water for 
the projected voyage. Mention is made of this elementary 
fact because. in sO many instances, the points at which 
crude oil is loaded are in such remote places that no ser- 
vices are available to the ships—in certain cases the ships 


It is, there- 
fore. most important that these essential services are atten- 
ded to at the last port of discharge if possible, or at some 
intermediate port where a call may need to be made for 
this specific purpose. 


load at sea-lines a mile or so from the shore. 


Staffing and manning are the perpetual problems 
in the operation of tankers—full consideration of the 
human element is apt to be overlooked in an industry where 
a tanker is considered as just another piece of plant, opera- 
ted and used in the same way as many refinery units. Each 
ship ts a community of men—in many cases 50-60 men 
and success in operating a ship depends on their efforts as 
a team. 
domestic responsibilities be considered, that regular leave 
be organized, and suitable amenities on board provided. 
It must be remembered that in the oil industry load- 
ing terminals are frequently in remote places, sometimes. 
as previously mentioned, at sea-lines a mile or so from the 
shore, while the refineries, by virtue of their activities, are 
usually located in places isolated from the main ports and 
places of interest. In addition to these handicaps, it should 
be borne in mind that the ships themselves load a full cargo 
frequently in less than twenty-four hours and are able to 
discharge almost as quickly. In these circumstances it 
rather looks like all work and no play for those working in 
tankers. These features of tanker service have been stressed 
to emphasize that special consideration must be given not 
only to the conditions of life aboard a tanker, but also 
to the provision of amenities so far as is practicable at the 
terminals between which they trade. It is also most import- 
ant that regular delivery of personal mail should be 
organized and every opportunity provided to enable those 
who serve in tankers to keep in touch with their homes and 
interests ashore. It is not surprising, therefore, to find that 
the conditions of leave, accommodation, and 
amenities provided in a modern tanker are unsurpassed 
in the Merchant Service. 


service, 


Shipping Programme 

In an oil company’s service, which generally speaking 
includes ships of many sizes, some owned by them, some 
chartered either for a period of time, or for a voyage or 
voyages. or both, divided again into black oil or clean oil 
trade, a careful survey of the various ships in position must 
be carried out in order to produce the service required. As 
this paper is essentially concerned with ships, there is no 
need to dwell upon refinery throughputs, or off-take, or 
market requirements—these are problems that must be 
solved on the oil distribution side before a shipping pro- 
gramme can be formulated. 

In considering the ships themselves, each must be dealt 
with individually including length, beam, and draught 
of the ship, number of pumprooms, layout of pipeline, 
the date when drydocking is due, the crew position in 
relation to the Articles of Agreement (this may include 
European, Indian or other Asiatic crews, or other 
nationals), and the date of the expiry of the Articles. The 
condition of the cargo bulkheads and valves, and a record 
of the last two or three cargoes carried are necessary fac- 
tors when agreeing suitable cargoes. In the case of char- 


tered tonnage, consideration of the trading limits in the 
Charter Party is a factor not to be lost sight of. 

As the programme is built up, each port and berth within 
the port, both for loading and discharging, is looked at to 
ensure that the particular vessel allocated is suitable, i.e. 


It is essential, therefore, that their individual and 
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ength and draught for the port approaches and berth 


nominated. In the case of ships proceeding to dock basins 
or canal ports, the beam or breadth of the ship is an 
important factor. Weather conditions are another con- 
sideration—ice closes some ports at certain times of the 
year and monsoon conditions may make others undesirable. 
It is only after all these various factors have been taken 
into account that the position of any particular vessel is 
established in a loading programme. 


Loading Procedure 

As tankers usually carry cargo one way only —from the 
oil producing point to the refinery or from the refinery to 
distributing installations or depots——it follows that on 
arrival at a loading port the ship has to get rid of her 
ballast (either sea or fresh water). Oil pollution of beaches 
must be avoided at all times and it is standard practice for 
tankers to arrive at loading points with clean ballast water. 
In recent years, at certain refineries, facilities have been 
provided to receive dirty ballast water or tank washings 
and. wherever possible, this practice is likely to be 
developed. Nevertheless, it is still accepted practice, on 
completion of discharging cargo at a refinery or elsewhere, 
for vesseis to wash tanks at sea during the ballast passage 
and to discharge overside the tank washings. provided this 
discharge takes place at least 100 miles from any coasi. 
So far as the author knows there is no evidence that tank 
washings discharged at this distance from the coast cause 
any nuisance, 

On arrival at the loading terminal and having discharged 
ballasi, the tanks are examined by shore representatives to 
satisfy themselves first, that the tanks are empty. and 
secondly, that they are clean enough to carry the cargo 
nominated. This latter point does not arise much in the 
carrying of crude oil, but it can be most important when 
engaged in the petroleum products trade. Much expense 
and delay can be caused if the tanks are not prepared 
properly during the ballast passage. 

The actual loading of cargoes does not present much 
difficulty, except in cases of cargoes including multiple 
grades, but, in any case, a close liaison between the ship 
and the shore must be maintained to ensure that loading 
is slowed down or stopped as the ship’s tanks are filled to 
ensure that no spillage takes place and that, on com- 
pletion of loading, she is loaded to her proper marks. 

After tanks have been inspected and passed by shore 
representatives, all valves on deck and in the pumproom 
are checked over to ensure that they are all closed—the 
steel tank hatch covers are lowered and screwed down on 
oiltight packings and all deck scuppers are plugged to pre- 
vent any accidental spillage going over the side. The ship 
is now ready to load. The appropriate valves in the pump- 
room are opened, as well as the master valves in the ship's 
pipeline system—great care must be taken in the matter of 
valve control, particularly when loading composite cargoes: 
in such cases a small admixture, say motor spirit with kero- 
Sine, can have most expensive consequences. Loading 
proceeds by manipulating the individual tank valves in a 
sequence agreed upon beforehand by those concerned. On 
completion, all valves are closed, tanks dipped or ullaged, 
and measurements agreed upon—specific gravities and 
temperatures are taken—and the quantities are calculated 
and agreed with shore representatives. In many instances 
samples of the cargo loaded are taken and sealed, and 


usually retained by the cargo suppliers or shippers in case 
any question arises at a later date on the quality specifica- 
tion. Throughout this loading routine, the ship must main- 
tain a suitable trim at all times and, on completion, be near 
enough on an even keel. The fire and safety regulations 
laid down by the owners and the local port authorities must 
be observed throughout. 


When manipulating low-flash cargoes, the measures taken 
to minimize the danger of fire and/or explosion are neces- 
sarily restrictive and, according to the location of the load- 


ing port, may even include the provision of shore galleys 


and dining rooms for ship’s staff and crew. So far as it Is 
possible, a regular pattern of safety regulations is laid 


down and adhered to on board, all concerned being well 
aware that their own safety and the safety of the ship 
depend on a scrupulous observation of these rules and 
regulations. In a ship with continually changing conditions 

-cargo and ballast. tropical and Arctic temperatures, busy 
ports, isolated sealines—safety regulations must be adequate 
for all conditions and ithe Master allows whatever latitude 
is reasonable and appropriate in the particular circum- 
stances. Smoking is one of the problems to be solved, and 
controlled smoking is to be preferred to total prohibition, 
which may lead to clandestine smoking. 

On sailing, all hatches being screwed down, all valves 
are shut, and the vessel reverts to normal ship routine. 
The operation of the gaslines, and the automatic pressure 
and release valves incorporated therein, ensure that 
changing temperatures cause no individual tank pressure 
or vacuum. As has been mentioned already, the high co- 
efficient of expansion of liquid cargoes precludes any tank 
being completely filled—it is standard practice for vessels 
crossing the Red Sea to load to 98 per cent full at 90” F, 
and other trades have standards which provide an equally 
adequate degree of safety. In normal course then, 
assuming the voyage itself is uneventful and provided dis- 
charge is at one berth in one port, no particular difficulties 
arise. Where many grades are carried to more than one 
discharging berth or port. great care needs to be taken to 
ensure that no admixture takes place in the pipeline or 
through mishandling valves. Not only must safe sailing 
trim be preserved, but draining trim must be taken into 
account. The tank suctions are located at the after end of 
the tanks and to ensure good draining the ship must be 
trimmed by the stern. 


Discharge Procedure 

On arrival at a discharge port, the ship is once again 
subject to port regulations and many restrictions may be 
imposed, particularly when handling low-flash cargo, as has 
been mentioned in connexion with loading ports. In addi- 
tion, a great deal of ship’s business may need attention 
it may be necessary to change crew at the last port of 
discharge, in which case the Master will have been very 
busy making up his accounts so that each member of the 
crew can be paid what is due to him after deduction of 
income tax, where due, National Health contributions, any 
home allotments or advances made to him during the voy- 
age, etc. This is quite a formidable task, bearing in mind 
that a voyage may last anything up to nine months or more 
and that National Health contributions and Finance Act 
requirements may change during that period. This is only 
one of the tasks that falls upon the Master—the various 
Customs formalities need his personal attention, while the 
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shipment of spare gear. replenishment of stores, bunkers, 
and water must be organized—and, of course, the signing 
on of a new crew must be arranged. All this is concentra- 
ted in a matter of thirty-six hours after arrival, so that the 
vessel can sail on her next voyage without delay. Team 
work between the ship’s personnel. ship's agents, and the 
various port and Customs authorities is the secret of a 
smooth and quick turn-round—frequently it is an exhaust- 
ing time for the Master and his staff. 

The diiference in procedure at discharge ports by com- 
parison with loading ports. apart from the normal ship's 
business, is that whereas a ship loads either by gravity or 
by shore pumps—at discharge port the vessel must use her 
own pumps. It is normal practice for ships to use their 
own steam to discharge even low-flash cargoes. although 
in certain ports, owing to special local considerations, shore 
steam or power may be insisted upon when handling low- 
flash cargoes. In loading low-flash cargoes—when vapour 
is being expelled from the tanks—there is likely to be a 
more dangerous condition about the ship than during 
discharge—in the latter case air is being taken into the 
tanks discharged. After completion of discharge of low- 
flash cargo, the ballasting operation again expels gases 
from the tanks and, during this short period, the ship may 
be considered to be vulnerable. 

It has been mentioned that tankers can load in twenty- 
four hours and discharge almost as quickly—the quantities 
handled will range from a few thousand tons to over thirty 
thousand tons. During the time of loading and discharging 
the ship will rise or fall as much as twelve inches per hour. 
plus. of course, any tidal influence that may affect the berth. 
This condition calls for constant attention and adjustment 
to the moorings—further, in the construction of oil jetties 
and berths. great care is taken in siting buoys and bollards 
to provide the maximum degree of safety to ships of many 
sizes in all weather conditions. 


Tanker Communications 

No mention has been made as yet of the communications 
which form such an important part in the maintenance of 
an adequate tanker service. All tankers carry a full equip- 
ment of radio aids—short-wave radio sets enable contact 
with Head Office to be established with a ship at sea in any 
part of the world —in practice a message may be despatched 
and a reply received within twenty-four hours. In addition, 
many ships carry V.H.F. telephones so that direct vocal 
contact can be established with a loading or discharging 
port during the last 50-75 miles. that is to say the last few 
important hours. In the operation of tankers the ship 
manager is aware at all times of the approximate position 
of each ship for which he is responsible and can forecast 
arrival at any particular port with considerable accuracy. 
The ship herself automatically establishes contact with 
Agents at a loading or discharging port forty-eight hours 
ahead of arrival and may be considered thereafter as in 
constant touch with the port. This close contact with the 
ships creates its own problems in as much as last-minute 
chinges of destination can be made quite successfully 
changes, however 


such 
always create difficulties—all arrange- 
ments need to be cancelled at one port and organized at 
another—this may involve a host of changes. among them 
being redirection of spare gear, stores. and crew mail, as 
well as re-advising of relatives of personnel on board to 
avoid fruitless journeys to the wrong port. 


Maintenance and Drydocking 
A very important feature in programming tankers is the 
allowance to be made for maintenance repairs and dry- 


docking. During normal trading there is very little time 
in port during which repairs can be effected without delay- 
ing the ship. The machinery running and maintenance 
problems of tankers differ from these of cargo and passen- 
ger vessels, where opportunities occur for overhauling 
concurrent with discharge or loading. With tankers there 
are obvious reasons why, generally speaking, maintenance 
work is not permitted alongside loading and discharging 
berths —the first is safety, the other is jetty occupancy 

in many places a stream of tankers is coming and going 
and delay to one may involve many. In choosing the type 
of machinery, much care is taken to select machinery with a 
view to keeping work to # minimum between drydocking 
periods and to enable essential work to be carried out with 
a minimum of delay to the vessel. Bearing in mind these 
operative conditions, it will be apparent that to achieve 
the highest efficiency consistent with economy, all running 
repairs, examinations, overhauls, periodical drydockings, 
and surveys must be planned strictly to schedule and, as 
far as is possible, co-ordinated. The regular operation of 
a tanker fleet entails a very high standard of maintenance 
of hull and machinery as the first essential. To ensure this 
standard and also to reduce to a minimum risks and delays 
owing to unforeseen breakdowns, all examinations are 
effected as a matter of regular routine and all data relative 
to these examinations carefully recorded and tabulated. 

It is normal practice to carry out periodical drydocking 
every eight to twelve months, according to the ship and the 
trade in which she is engaged. The vessel then requires 
to be programmed so that she can be made available at a 
port convenient to the drydocking port. 

When a vessel is taken out of service for drydocking and 
repairs. etc, it is first necessary to wash out and thoroughly 
gas-free the ship—a chemist’s. gas-free certificate is 
obtained before the vessel is permitted to enter a repairers’ 
yard or public dock. The disposal of the tank cleanings 
and washings is becoming a simpler matter today, as many 
repair ports are providing facilities for the reception ashore 
of this material. 


Chartering and Freighting 

Chartering and freighting is a subject which does not 
lend itself very well to broad generalizations and it is easy 
to draw wrong conclusions. On the chartering side men- 
tion has already been made of the variety of accommoda- 
tion available—in the main, however, chartering falls into 
two categories: voyage, and time. 

Voyage Chartering can. be for a single voyage or for a 
number of consecutive voyages. In this case the charterer 
pays an agreed rate of freight per ton of cargo loaded and 
the owner pays all the ship’s disbursements, bunkers. and 
expenses. The freight may be payable on loading or on 
arrival at discharge port—in practice it is more usual for 
the freight to be payable on discharge. 

Time Chartering can be for any period of time—in 
practice most charters are for periods of time between one 
and ten years. In this case it is usual to quote the hire in 
terms of shillings per deadweight ton per month, e.g. the 
owner of a 16,000-s.d.w. vessel on time charter at 20s. 
would receive a basic figure of £16.000 per month for the 
hire of his ship. Out of this money the owner has to pay 
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s officers and crew, provide stores, provisions, etc, and 

pair and maintain the ship in an efficient condition. The 
charterer pays for bunkers, water, and port disbursements. 

Another category of chartering resorted to from time 
to ume ts known as bare boat charter. This is a form of 
time charter and as the name implies the charterer 
the bare ship, and mans, stores, and bunkers her, in 
fact pays for everything. In the ordinary course of business 
this form of charter is not used to any great extent. The 
rate of hire may be quoted in the same way as for the 
more normal time charter, but the rate is lower as all the 
running costs are placed on the charterer, 

When it comes to freighting, it is a most complicated 
exercise to establish an average voyage cost over a block 
of tonnage. Taking the approximate world tanker figures 
already quoted, 30-40 per cent is oil-company-owned. Of 
the remainder, possibly only 10 per cent of the tonnage is 
free to run the voyage market. the rest are on time charter 
in one form or another. 


takes 
over 


The widest fluctuation in freight rates is found in the 
market quotations for single voyages—here the rate is sub- 
ject to the full force of supply and demand of tanker 
tonnage and a variety of causes can influence the rates up 
or down. In spite of violent fluctuations in market quota- 
tions for single voyage charters the oil industry still requires 
to maintain a reasonably stable figure for freight in the 
selling price of oil products. Much thought has been given 
to this problem and, although there is no formula which 
is universally accepted, a figure is arrived at independently 
by the various oil groups which reflects a level after taking 
into account the tanker tonnage under their particular con- 
irol, which will, of course include group-owned and time- 
chartered, as well vGyage-chartered tonnage. It is 
apparent that over a pe2riod of time by endeavouring to 
establish a mean level the vovage freight arrived at will be 
higher than the lowest market voyage freight quotation and. 
conversely, lower than the highest—the position can cause 
considerable difficulties from time to time. 


as 


MODEL SAVES REFINERY BUILDING COSTS 

Built of wood, plastic, and copper, a 1-in-50 scale model 
of a second catalytic cracking plant is now being used as a 
three-dimensional blueprint at Pernis refinery. “Despite its 
high cost (about £6500), the model has prov ed an economic 
proposition, and made possible many savings, particularly 
in drawing costs. Other savings were in the cost of pipework, 
painting, ‘etc. for. the plant. By studying the model, con- 
tractors were able to make more accurate estimates of the 
work involved and their tenders were on average 10-20 per 
cent lower. The model is also being used for training staff. 


A 1-in-50 scale model of the third gas treating plant at Shell 
Installations and Plants, Pernis, (above) and (ett) Construction 
of the third gas treating plant at Shell Installations and Plants. 


* * * 
MIDDLE EAST PRODUCTION 


June Jan. to June 
Tons 

Iraq Petroleum Co Ltd 2,010,512 11,915,920 

Basrah Petroleum Co Ltd 690,774 4,157,059 

Mosul Petroleum Co Ltd 107,350 628,588 

Qatar Petroleum Co Ltd 482,575 2,957,101 

Kuwait Oil Co Ltd —_—_—_—. 28,810,750 
Iraanse Aardolie Exploratie en 

Productie Mij* 2,258,000 12,140,000 

The refinery throughput at Abadan of the Iraanse 


Aardolie Raffinage Mij for June was 896,000 tons, the total 
for January-June being 4,955,000 tons. 


* * * 


Colorado Oil Shale Facilities 
The custody of the U.S. Government's experimental oil- 
shale facilities at Rifle, Colorado, was assumed by the U.S. 
Navy on I July. 
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Petroleum in 


Trinidad Oil Co Ltd 
On 28 June, the Economic Secretary to the Treasury said 
that the Government, in deciding to approve the sale of the 
Trinidad Oil Co Ltd in principle, subject to conditions, took 
full account of the value of the Company's interests in the 
development of off-shore licences. 


Oil Transport 
On 5 July, the Economic Secretary to the Treasury said that, 
in connexion with the sale of the Trinidad Oil Co Ltd. the 
Chancellor of the Exchequer would not require an additional 
guarantee to the effect that oil from Trinidad and the Middle 
East sold by the Texas Oil Co in the U.K. would be trans- 
ported in British-built tankers trading under the British flag. 


Trinidad Petroleum Development Co 
On 12 July, the Economic Secretary to the Treasury said that 
the Chanceilor of the I xchequer had seen reports in the Press 
of the Colorado Oil and Gas Corporation's proposal to take 
over financial control of the Trinidad Petroleum Development 
Co. He also said that the considerations affecting any consents 
that may be required under the ordinary law of Trinidad or 


the United Kingdom are set out in paragraphs 17-23 of 


Command Paper 9790 but he could not prejudge either 
Government's decision on any ap plications that might be 
made in this connexion. 


Hydrocarbon Oils— Quantity and Duty 
In a written answer on 17 July, the Chancellor of the 
Exchequer gave the following details of the amount of light 
and heavy hydrocarbon oils retained for home consumption 


during the year ended 31 March 1956, and the net amount of 


duty received thereon: 


Oils chargeable with Customs duty 


Class 
Quantit Receipts of duty 
Gallons £ 
Light oils ...| 2,105,648,427 263.205. 440 
Of which motor (including 
aviation) spirit ; (2,054,729,240) (256.840,301) 
Heavy oils for use as road fuel 421,069,385 52,633,673 
Other heavy oils 718,956 
Of which fully rebateable (5,170,472,246) 


Oils chargeable with Excise duty 


Quantity Receipts of duty 
Gallons 


Light oils 133,803,221 8,360,334 


Of which motor (including 87,340,125) (5,466,777) 
aviation) spirit 

Heavy oils for use as road fuel 22,944,696 1,434,044 

Total... = 326,352,447 


Allowance on certain home 
produced oils used in ap- 
proved refineries as raw 
material for chemical 
synthesis 3,420,075 


Net total 


Parliament 


Oil Pipelines 
In a written reply on 23 July, the Minister of Fuel and 
Power said that oil pipelines were being laid in the U.K. 
under powers conferred by Defence Regulations. 


Not Enough Sun! 

On 30 July, the Parliamentary Secretary to the Ministry 
of Fuel and Power said that there was little prospect of 
obtaining power from the sun on a useful scale in the U.K. 
because there was not enough sunshine. No Government- 
sponsored experiments were taking place at the present time, 
although Govermnent scientists were keeping in touch with 
work in other countries. 

American scientists had recently discovered a means of 
using sunlight to convert water into hydrogen and oxygen 
gases but the process was still in its infancy and its develop- 
ment presents many difficult problems. 


Oil Consumption 
On 30 July, the Minister of Fuel and Power said that the 
extra cost of supplying imported coal was reflected in coal 
prices. This, with other factors, had resulted in a considerable 
expansion ot oil consumption. 


Suez Canal 

The Prime Minister said (30 July) that, as a first step, 
measures had been taken in relation to Egypt's sterling 
balances and the assets of the Canal Company. An order had 
been made under the Exchange Control Act which had the 
effect of putting Egypt out of the transferable account area 
and generally making all transactions on Egyptian-controlled 
sterling accounts and those of the Canal Company subject 
to permission. 

Secondly, a direction had been made under Regulation 
2 (a) of the Defence (Finance) Regulations safeguarding the 
securities and gold of the Suez Canal Company. 

The Governments of the Commonwealth countries were 
given early information of the situation as it affects the U.K. 
and the Commonwealth, and close touch was being 
maintained with them. 

Consultations were being held with the French Foreign 
Minister and Mr Murphy of the American State Department. 
The Foreign Secretary also took part in these consultations. 

No arrangements for the future of this great international 
waterway could be acceptable to Her Majesty’ s Government 
which would leave it in the unfettered control of 1 single 
power which could, as recent events have shown, “aun it 
purely for purposes of national policy. 

In reply to supplementary questions the Prime Minister 
said : 

(1) The Government regard it as unacceptable that 
British subjects should be ordered to stay, or kept as 
hostages, or under any form of duress. 

(2) He understood that ships were going through the 

Canal. 

Colonel Nasser’s proposition that the Canal should 
be run to pay for the dam in Egypt was quite unac- 
ceptable in relation to his many engagements in 
international law. 

All exports of war material to Egypt had been 
stopped. 
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Trade Literature etc. 


Second Platformer 
A second Platforming Unit, built at a cost of approximately 
£2} million, is now in operation at Shell Haven refinery. 


Bowser Systems 
Bowser Oil Lubricating and Filtration Systems are now 
being made and marketed in the U.K. by Liquid Systems 
Ltd, Union Road, Croydon. 


Nickel Alloy Plant 
Henry Wiggin and Co Ltd have purchased the specialized 
high nickel alloy fabricating plant at Hereford, which they 
designed and erected for the Ministry of Supply and have 
been operating since 1954. 


New Portable Rig 
A new trailer-mounted drilling rig, manufactured by the 


Joy Manufacturing Co of Dallas, is said to be capable of 


drilling to depths of up to 5100 ft using 34-inch drill pipe and 
to more than 10,000 ft with 23-inch pipe. 


Fuel-oil Filter Element 
Coopers Mechanical Joints Ltd, of Abergavenny, announce 
a new fuel-oil filter which employs a resin impregnated paper 


element. Although of the throwaway type, it is said, by 
virtue of its large surface area, to give a long life of high 
efficiency. 


Portable Fire-fighting Appliance 
A new type of foam fire-fighting appliance (Model A.F.30C) 
has been developed by the Pyrene Co Ltd. The trolley- 
mounted unit is of 30-gal capacity and produces more than 
400 gal of foam for use against outbreaks involving quantities 
of oils, spirits, fats, and other inflammable materials. 


BP to Bunker Olympic Armada 

As a gesture to the Olympic Games, vessels of many 
British Commonwealth and U.S. Navies will visit Melbourne 
in November. The Commonwealth Oil Refineries Ltd (BP’s 
marketing associate in Australia) has been given the task of 
fuelling many of these ships, which will include carriers, 
cruisers, destroyers, and submarines. 

Rock Bits for Turbo-drilling 

An agreement for the development of special rock bits 


for turbo- drilling has been made by the Hughes Tool Co 
of Houston, Texas, and Les Etablissements Neyrpic S.A. 
of Grenoble, France. 

An exclusive licence for the manufacture, rental, and 


servicing of the Ney rpic turbo-drill in Germany, and under 
Special arrangements the right to rent it in certain other 
countries, has been granted to Alfred Wirth and Co, Erkelenz, 
Germany, joint licensee of Hughes. 


The Oilfield Supply Store 

A booklet entitled **A New Look at the 
Store’ has recently been published by the 
Department, The National Supply Co, Two 
Pittsburgh 22, Pa., 


Oil Field Supply 
Sales Promotion 
Gateway Center, 
who will supply copies on request. 

Arthur 


The booklet contains the address given by 


W. 


tv 


McKinney, president of the National Supply Co of Pittsburgh, 
to the Petroleum Industry Buyers Group at the Annual 
Conference of the National Association of Purchasing 
Agents on 22 May. 


New Wave Pulse Generator 

A new wave pulse generator has been produced by D. F. 
Developments Ltd. specialists in mechanical vibrating 
equipment. The new machine, known as the Sonomec 
Energy Generator. mechanical vibrator with great 
variability within the frequency range of 0 to 200 cycles 
per second. 

Intended primarily for laboratory use, the machine also 


is a 


has applications in many branches of industrial and 
scientific research. 
Production Lubricants 
A 64-page brochure, entitled “Cutting Fluids”, has 


recently been published by Fletcher Miller Ltd. of Hyde, 
Cheshire. The brochure reviews the Company's soluble 
oils: sulphurized, sulpho-chlorinated, and non-sulphurized 
straight oils: special duty oils: paste-cutting media: and 
sundries for the machine shop. It also gives details of the 
work they may reasonably be expected to do and their 
geperal characteristics. 


Analyze Almost Anything Accurately” 

The Podbielniak Co have recently published two new 
binders. Binder No. | describes new models of the Com- 
pany’s vapour-phase chromatographic apparatus, i.c. Series 
9400 for low-temperature. Series 9475 for high temperature, 
and Series _— for continuous cyclic analysers. 

Binder No. 2 pertains to the Podbielniak Institute. which 
is a non-profit- making school for the training of men in 
industry. 


Tractor Lubrication” 

This 72- page hand-book for farmers was first published in 
1950, and it has now been extensively revised and brought 
up-to-date. Copiously illustrated, it deals with every aspect 
of the lubrication of farm tractors—both spark ignition and 
two-and four-stroke. It will be of gr reat help to 
farmers who are seriously concerned with the proper care of 
their machinery. Copies may be obtained free on request 
from C. C. Wakefield & Co Ltd, 46 Grosvenor Street, 
London, W.1. 


diesel 


DECHEMA Annual Report 

This 44-page report (in German) gives details of the many 
lectures and meetings organized or sponsored by DECHEMA 
during 1955. References are also made to its journals and 
publications, ¢.g. Chemie-Ingenieur-Technik; Werkstotfe und 
Korrosion; the DECHEMA Monograph series; and the 
Erfahrungsaustausch series. 

During the year, approximately DM 200,000 was expended 
on scientific research. This sum included grants made from 


the Max Buchner Foundation, which is managed by the 
DECHEMA. 
The activities of the DECHEMA-Institut fur Apparate- 


und Stoffekunde, 


whose work is of a documentary nature in 


the chemical apparatus and equipment field. is said to be 
developing along sound lines. 

The Report also gives details of the ACHEMA XI Chemical 
Apparatus and Equipment Congress and Exhibition and the 
activities of the Max Buchner Foundation. Finally, the 
Report closes with notes on the First Congress of the 
t uropean Federation for Chemical Engineering. This 
section also includes an index of DIN Standards Sheets. 


New Cutting Oils 

Manchester Oil Refinery (Sales) Ltd are marketing a 
number of new cutting oils which have been specially 
developed for the machining of the tougher metals, including 
nimonic and titanium alloy steels. 

Ferromar A and B are sulphurized cutting oils containing 
sulphur in an active form, and are designed for machining 
steels in the medium and higher tensile classes. 

Halmor 9 is a low viscosity, active, sulpho-chlorinated oil 
designed for the machining of high-tensile steels and work 
hardening materials. It contains no toxic materials and the 
low viscosity makes it suitable for operations where the seat 
of cutting is necessarily remote from the point of application 
of the oil. 


Halmor 10, a relatively high-viscosity oil, has a very high 
concentration of extreme pressure agents of the sulpho- 


chlorinated variety, and contains no volatile toxic materials. 
Its high viscosity makes it suitable for slow and arduous 
operations on extremely tough materials, such as broaching 
and shaping of certain alloys for gas turbine engines. 


New Tractor Equipment Assembly Plant 

The Hyster Company plan to open a new tractor equip- 
ment assembly plant near Glasgow. 

The Company also plans to open a new manufacturing 
plant on a 40,000 square feet site at Sao Paulo, Brazil. This 
subsidiary will supply Hyster-built materials handling equip- 
ment to certain overseas markets and will supplement overseas 
production at factories in Nijmegan and Glasgow. 


Spot repeat Welders 
A new 40 kVA air-operated single and repeat spot welder, 
the first of a re-designed series comprising 40, 60, 100, and 
150 kVA welders, has been introduced by Philips Electrical 
Ltd. 


Welding Generators 
Chamberlain Industries Ltd report that, in addition to 
being agents for the Jenbach diesel-driven compressor, they 
are now sole agents in the U.K. for the Austrian-built 
Jenbach diesel-driven welding generators. 


Paints for the Oil Industry” 

This booklet contains hints on the preparation of bare 
steel surfaces, general notes, International product descrip- 
tions, specifications, and illustrations of petroleum plant 
treated with International products. Inside the front and 
back cover is a table showing comparison between Centigrade 
and Fahrenheit degrees of temperature, and a double 
conversion table, British-Metric Measure. 


The booklet is supplied free on request to International 
Paints Ltd. 


Grosvenor Gardens House, London, S.W.1 


Forthcoming Meetings 


THE INSTITUTE 
(41 26 Portland Place, London, WA, 5.30 p.m.—tea § p.m.) 
Diesel Combustion Study by Infra-red Emission Spectroscopy. 
W. T. Lyn, Ph.D., M.Sc.(Eng.). 19 September 


The Le Havre Paris Pipeline. 


J. B. Capdeville. 3 October 


IP FAWLEY BRANCH 


(41 Esso (Fawley) Recreation Club, Holbury, 7.30 p.m.) 
Supper Dance 7 September 
Chemicals from Petroleum 

Dr R. F. Goldstein, B.Sce., Ph.D.. F.R.I.C. 12 October 


IP LONDON BRANCH 


(41 26 Portland Place, London, W.1, 6 p.m.—tea 5.30 p.m.) 
on British Railways 
. M. Jarvis, B.Se., A.M.1.Mech.E., A.M.1. Loco.E. 


26 September 
Petroleum Chemicals and their 
D. P. Dodgson, Ph.D., M.Sc., F.R.LC. 24 October 
IP NORTHERN BRANCH 
Club, Albert Square, Manchester 2, 6.30 p.m.) 
Additives for Lubricants 
G. H. Thornley 


(41 Engineers® 
16 October 


IP SOUTH-EASTERN BRANCH 
(41 King’s Head Hotel. Rochester, 7.45 p.m.) 
Oil Exploration 
H. R. Warman, M.A... F.G.S. 4 September 
The Place of the Chemical Engineer in the Oil Industry 
H. E. F. Pracy, B.A.. M.I-Chem.E. 2 October 


IP SOUTH-WALES BRANCH 

(4t Training Centre, BP Refinery (Llandarcy) Ltd, 5.30 p.m.) 

The Place of the Chemical Engineer in the Petroleum Refining 
Industry. 
H. E. F. Pracy, B.A., M.I.Chem.E. 4 October 
IP STANLOW BRANCH 
(At the Grosvenor Hotel, Morecambe, 8.30 p.m.) 

The Petrochemical Industry in Great Britain and the United States 

L. Holliday, M.A., B.S.c, A.M.I-Chem.E. 5 October 


(At the Grosvenor Hotel, Chester, 7.30 p.m.) 
The Place of the Chemical Engineer in the Petroleum Refining 
Industry 


H. E. F. Pracy, B.A., M.1.Chem.E 


SITUATIONS VACANT 
Petroleum Specialties Ltd, Norfolk House, Norfolk Street, London, 
W.C.2, requires gentleman aged 28-33 as Manager's Assistant. 
Experience in Petroleum Trade, especially Exports and 
Languages, required. Good prospects. Please write full 
details stating salary expected. 


Anglamol Limited, and their associated Company the Lubrizol 
Corporation of U.S.A., 
facilities in England and Europe. They require a TECHNICAL 
SERVICE MANAGER whose duties will be to establish and 
maintain contact with leading European motor manufacturers 
and oil companies. He will be based on the Laboratories of 


17 October 


are extending their Technical Service | 


Anglamol Limited in Derbyshire, and would be expected to | 


travel widely in Western Europe. 
knowledge and experience of I.-C. Engines and Lubricating 
Oil experience is desirable. A knowledge of language is not of 
primary importance. Applicants, who should be British 
Nationals by birth, should be aged under 40 and be willing 
to travel widely. The Company operates a non-contributory 


pension scheme and assistance may be given with housing 
A substantial salary will be offered. Apply to Staff Officer, 
314, Albright & Wilson Ltd (associated with Anglamol 
Birmingham. 


Ref 
Limited), P.O. Box 3, Oldbury, 


The post requires a sound | 
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NATIONAL BENZOLE CO. LTD - WELLINGTON HOUSE - BUCKINGHAM GATE:-LONDON S.W.1 
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Oilfield communications 


are simplified by 


open wire and radio 


Vital on-the-spot experience has given 
G.E.C. a thorough knowledge of the 
problems of oilfield telecommunication. 
Mountains, deserts, rivers, swamps, 
extremes of temperature—all these diffi- 
culties can be overcome by the correct 


combination of open-wire and radio link. 


G.E.C. can often reduce capital costs by Above: 10 +99 line PABX 
the skilful adaptation of existing facilities takes up to ten exchange lines, 
with ninety-nine extensions. Fully 
buildings, culverts, supports, etc. When automatic 


laying down or expanding oilfields consult Left: S-speech Circuit Junction 


G.E.C. for the most economical and Radio—for use when terrain makes 
line construction and maintenance 


efficient telephone and radio services. difficult. Range approx, 50 miles, 


+ EVERYTHING FOR TELECOMMUNICATIONS BY OPEN-WIRE LINE, CABLE OR RADIO, SINGLE OR MULT 
CIRCUIT, OR T.V. LINK. SHORT, MEDIUM OR LONG HAUL, AUTOMATIC OR MANUAL EXCHANGES 


THE GENERAL ELECTRIC COMPANY LTD. OF ENGLAND. 
Telephone, Radio & Television Works, 
COVENTRY, ENGLAND. 
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HERE THE MOST COMPACT, 
MOST POWERFUL, HEAVIEST DUTY 
EXPANDER THEM ALL 


Sheer power at the right speed was the only consideration in designing 
this tool. The result is a machine so compact that it belies the tremendous 
horse power developed by its air motor and reduction gearing. This tool 
is indeed the most powerful machine of its type in the World, and is 
available in speeds of 40 and 20 r.p.m. 


= 


Every engineer concerned with tube expanding in the extra heavy duty 
range will be interested in the performance of this latest CP power 
tool— THE MODEL CP-3500 TUBE EXPANDER. 


MAKERS OF HIGH CLASS ROCK DRILLS 


Consolidated Pneumatic 


LT! 
AIR COMPRESSORS AND POWER TOOLS 
IGE 
| 
.. CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED, 232 DAWES ROAD, LONDON, S.W.6 
6580 
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UNIGUBE 


GROUP CONTROL 
MOTOR STARTERS 


Readily extended. 

Contactors, either standard or latched- 
in. 

Magnetic or thermal triple pole over- 
current relay. 

Earth leakage protection. 

Three phase fault protection by H.R.C. 
Fuses. 

Local, remote, or sequence control. 

Metering as required. 


KIRKINTILLOCH, GLASGOW. 


LONDON OFFICE, 36 VICTORIA ST., S.W.1. SHEFFIELD OFFICE, OLIVE GROVE RD. 
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Pipework 


AS PLANNED AND CARRIED OUT BY THE WILLIAM PRESS & SON TEAM OF EXPERTS 


DESIGN 


In this, the initial and basic stage, where strains and stresses are 


calculated to meet the most exacting specification, high technical 


knowledge and accumulated experience are essential. These are 
the attributes that are continuously at the service of William 


Press & Son's clients. 


FABRICATION 


In the many processes of fabrication, including bending, joints, 


welding, heat treatment, William Press & Son employ the most 
skilful craftsmen. All pipe fittings are subjected to hydraulic or 


compressed air tests. A speciality is the production of steam 


expansion loops. 


INSTALLATION 


The stalf of William Press & Son are equal to pipework installations of any descrip- 
tion, magnitude or complexity, including pipe-supporting bridges, trestles and 
gantries. At every stage and every minute, the job is handled with precision and 


infinite care. The end product triumphantly realises the conception of the 


drawing board. 


« « te PRE 
William Press Son Ltd. 


22 QUEEN ANNE’S GATE, 
WESTMINSTER, S.W.1 
Telephone: WHItehall 5731 (7 lines) 


Telegrams: Unwater, Parl, London 


WILLOUGHBY LANE, TOTTENHAM, 
PIPEWORK 
; Telephone: TOTtenham 3050 (12 lines) 


Telegrams: Unwater, Southtot, London 
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Maintenance Workshop, Kwinana Refinery, Western Australia, for 
4ustralasian Petroleum Refinery Ltd. (The British Petroleum Co. Ltd. 
associate). Engineers: Kellogg International Corporation. 


PERSON COMPANY LIMITED 


Structural Engineers & Contractors 


A recent contract backed by over eighty years accumulated experience 
in the design, fabrication and erection of every type of constructional 
steelwork, riveted or welded. 

Personal attention is assured to all enquiries, and our advisory and 
designing staff is at your service to bring their skill and experience to 
your particular problem. 


Nominated Steelwork Sub-contractor for the modern new Factory for Messrs. H. J. 
HEINZ Company Ltd., at Kitt Green, near Wigan (approximately eight thousand tons). 


Gray’s Inn Chambers, 20 High Holborn, London, W.C.l 


TELEPHONE: HOLBORN 2181 (PRIVATE BRANCH EXCHANGE) TELEGRAMS: ALLEGRETTO, HOLB., LONDON 


XXil 


Steelwork by....... 

* 

* 

\ | 

: 
= 


This 1,200 gallon kerosene tanker body is by 
W. B. Bawn, Ltd., and mounted on the ‘THAMES’ 5 Ton 157’ 
WHEELBASE CHASSIS. The complete vehicle can be 

supplied for export through FORD MOTOR COMPANY LTD. 


you 
so WE CAN HELP 


‘SAFETY PRESSURES 


Where pressures have to conform to prescribed limits, accurate measurement 


is essential. 


JLT 


7 PRESSURE TRANSDUCER GROUP 


Type 448C 
with wound bonded strain 
gauge element 


Langham Thompson Transducers—the result of many years’ 
research into the complex requirements of a wide variety of industries— 
provide the means of positive measurement of pressures in fluids or gases, 
whether steady or fluctuating. Robustly constructed and scientifically 
engineered, Langham Thompson Transducers are ideally suited to applica- 
tions involving static or dynamic measurement associated with high-explosive 
development, hydraulic and pneumatic equipment, servo control or alarm 
systems and industries where positive measurement and subsequent control 
and or recording of pressure surges is of vital importance. 

Langham Thompson Transducers are available in types ranging from 
O-} p.S.i. tO O-§0,000 p.s.i. 


Our Technical Advisory Department will be pleased to discuss and advise you 
in regard to your particular requirement. 


J. LANGHAM THOMPSON LTD. 


BUSHEY HEATH « HERTS ¢ ENGLAND 


Telephone: BUShey Heath 2411. Grams and Cables: ‘* Tommy Watford”’ 
JLT.2.T 


The Role of Petroleum 
in Modern Transport 


The most recent survey of the application of 
petroleum fuels and lubricants to road, rail, air 
and water transport, and of future trends in 
these applications. 


184 pages Illustrated 


Price 30s. Od. post free 


Obtainable from 


The Institute of Petroleum 


26 Portland Place, London, W.1. 
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The Post-War Expansion 
oi the 
U.K. Petroleum Industry 


Supply, refining, distribution and economics 

are covered by the twelve papers comprising this 

authoritative account of the development of the 
British petroleum industry. 


220 pages Illustrated 


Price 25s. Od. post free 


Obtainable from 


The Institute of Petroleum 


26 Portland Place, London, W.1. 
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co. R OSION in Oy/ Refineries 


IN FIVE CONTINENTS 


HEXMETAL 


is preventing fracture, and is minimising 
scour and erosion of protective linings 


®@ CAT CRACKERS ®@ PIPE LININGS 
HYDROFINERS CHAMBERS 

REACTORS FLUES 

® COLUMNS ETc. 


Hexmetal may be supplied in mild, firebox type, or coated steel and in 
chromium alloys. When loaded with refractories or cements it is proof 
against the most severe conditions. 


The patented pinned cells of Hexmetal provide strength to resist 
blistering and collapse of linings. 


Complete fabrication of tailored and bound sections is undertaken to 
suit all shapes of pipes and vessels and the two-way flexible construc- 
tion of Hexmetal is available for domed roofs. 


Our staff will readily advise on any lining problem. 


Write for literature and/or sample to:- 


CAUSEWAY REINFORCEMENT LTD. 


66, Victoria Street, London, S.W.1|. Telephone: Victoria 8648 


STRUCTURES 
IN 
STEEL 


We Specialise in 
ALL TYPES OF STRUCTURES 


Required for 


Oil Production and Refining 


ALSO 
‘KELVIN’ all iron and ‘MAINSTEEL’ PALISADING 
and All Types of FENCING 
for HOME and OVERSEAS 


LONDON OFFICE WORKS AND REGISTERED OFFICE 
VINCENT HOUSE, VINCENT SQUARE, CLYDESDALE IRONWORKS, POSSILPARK 
S.W.1 GLASGOW, C.2 
Telephones: Victoria 8375/6/7/8 Telegrams: Kelvin Sowest, London Telephone: Possil 8381 Telegrams: Kelvin, Glasgow 
CALCUTTA: Post Box 36, 16 NETAJI SUBHAS ROAD 
also NAIROBI and CHITTAGONG 
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reeeeees CONTRACTORS TO THE OTL INDUSTRY 


Iraq Petroleum Company Ltd.’s Terminal at Tripoli, Lebanon. 


Suppliers and Builders of Steel Tanks of all kinds, 
Pressure Vessels, etc. 


Civil Engineering and Building Contractors. 


Pipe lines, pump stations, power stations, degassing 
< 
YOrnERCE stations, steel buildings, residential and_ office 


buildings, etc. 


THE MOTHERWELL BRIDGE CONTRACTING 
AND TRADING COMPANY LID. 


Offices and Branches in: 
Baghdad Kirkuk Basrah Damascus Homs. Kuwait. Bahrain 
Qatar . Aden . Karachi. Nicosia . Benghazi . Iran . West Africa . Malta 


London Office: 82 VICTORIA STREET, S.W.1 (Telephone: Victoria 4183) 
Middle East Headquarters . . . P.O. BOX 1036, BEIRUT, LEBANON 
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Shell-Mex and B.P. Ltd. 
are the distributors in 
England, Wales and Northern Ireland 
for the Shell, BP, and Eagle Groups; 
Scottish Oils and Shell-Mex Ltd. 
in Scotland; Irish Shell Ltd. 
in the Republic of Ireland. 
Behind all three companies 


lie the vast and world-wide resources 


of the Shell, BP, and Eagle Groups. 
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accuracy 
combined with 
adaptability 


For temperatures up to 200 C. 


Accurate temperature control— 
Fluctuation less than 0.5 C. 
Variation less than -0.5 C. 


Efficient stirring—rapid heating—no overshoot. 
Good thermal insulation. 

Working space free from obstructions. 
Reliable-—made for continuous operation. 
Strongly constructed—steel throughout. 
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TWO 
SIZES A. GALLENKAMP & CO. LTD. 
AVAILABLE SUN STREET, LONDON, E.C.2 


Telephone: Bishopsgate 065! (9 lines) Telegrams: Gallenkamp, Ave, London 


ADVERTISERS IN 


**INSTITUTE OF PETROLEUM REVIEW” and **\ JOURNAL OF THE INSTITUTE OF PETROLEUM ” 


IP IP iP 
Review Journal Review Journal Review Journal 
Anchor Chemical Co. Ltd XN General Electric Co. Ltd., The \Vill National Benzole Co. Ltd. ; : XVil 
A.P.V. Co. Ltd. (Paramount) Aug General Refractories Ltd Juls A. P. Newall & Co. Ltd. : ' Sept 
Audley Engineering Co. Ltd Aug Geophysical Prospecting Co. Ltd Avil Newman, Hender & Co. Ltd. . . dug 
Autair Ltd ‘ Matthew Hall & Co. Ltd. Inside Front Cover Sept Newton, Chambers & Co. Ltd due 
Ralph M. Parsons Company . . XNIX 
Babcock & Wilcox Ltd dug Hayward-Tyler & Co. Ltd dug xxii 
E. B. Badger & Sons Ltd. Inside Back Cover W.C. Holmes & Co. Ltd vil Perkin-Elmer A.G. F ; Mar 
Baker Oil Tools Inc dug Honeywell-Brown Ltd Aug Petrolite Ltd. . xi 
Birmingham Battery& Metal Co. Ltd Juls Hudswell, Clarke & Co. Ltd Aug Petroleum Inventions Ltd. E : vi 
Bristol's Instrument Co. Ltd. . Apr Hughes Tool Co Sept Piggott Brothers & Co. Ltd. . . June 
British Ceca Co. Ltd., The 5 Sept Hydronyl Syndicate Juls Power-Gas Corporation Ltd. . - dug 
Pritish Petroleum Co. Ltd., The XiN Imperial Chemical Industries Ltd W. Press & Son Ltd = : XXI 
Fritish Thomson-Houston Co. Ltd (Metal Division) ae Procon (Great Britain) Ltd. . : Sept 
The . Aug A. Johnson & Co. (London) Ltd iN sii 
Peter Brotherhood Ltd. . ‘ Sept Johnson & Phillips Ltd Jan July Regent Oil Co. Ltd. : i Pie 
W. P. Butterfield Ltd : Sept Kellogg International Corporation \ Sept Rubery, Owen & Co. Ltd. haly Sem 
Cape Asbestos Co. Ltd., The Aug Sept Wm. Kenyon & Sons Ltd Mar ea ae j we 
Causeway Reinforcement Ltd Richard Klinger Ltd fur Shell-Mex and BP Ltd. OXXVii 
Coniston Company, The ADE Shell Petroleum Co. Ltd. xvi 
Consolidated Pneumatic Tool Co J. Langham Thompson Ltd XXIV 
Ltd. . XIX Lincoln Electric Co. Ltd Sept 
A. F. Craig & Co. Ltd. . ax Sept London & hames Haven Oil Peter Spence & Sons Ltd. Aug. 
D. & C. & William Press Ltd Aug Wharves Ltd : xiii Stewarts and Lloyds Ltd . June 
Davey, Paxman & Co. Ltd x M. & C. Switchgear Ltd xX Stothert & Pitt Ltd : , ‘ viii 
Dewrance & Co. Ltd XN A. & J. Main & Co. Ltd XX July Sunvic Controls Ltd : : : Aue 
Electrothermal Engineering Ltd Aug Marston Excelsior Ltd Sept Taylor-Short & Mason Ltd. . XXX 
Elliott Bros. (London) Ltd Aug McGraw-Hill Publishing Co. Ltd May United Steel Companies Ltd., The . as 
: Aetal Propellers Ltd : Aug June C. C. Wakefield & Co. Ltd. ; wa 


Fisher Governor Co. Ltd. 


Ford Motor Co. Ltd Robert Watson & Co. (Construc- 


July Sept 
Foster Wheeler Ltd dug Mobil Oil Co. Ltd viii j tonal 
Fothergill & Harvey Ltd July Monsanto Chemicals Ltd Feb 
Foxboro-Yoxall Ltd Sept Moon Brothers Ltd Aug é 
W. J. Fraser & Co. Ltd. Aug Sep! Motherwell Bridge Contracting & ; Henry Wiggin & Co. Lid ; ‘ Aug 
A. Gallenkamp & Co. Ltd XXVIII Trading Co. Ltd., The pee XXVI Yorkshire Copper Works Ltd 4ug 
XXVill 
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<O PLANTS 


BY PARSONS 
recovering sulfur from Hes 


gas are producing profits... Model of 225 ton per day 

plant under construction 

By recovering a valuable chemical for Canadian Gulf Oil Com- 
By eliminating release of air pollutants pany, at Pincher Creek, : 

By bringing premium prices for purity of product 

sulfur plants designed 

Even plants originally intended as and constructed by 

: Parsons located 

scavengers continue to make profits. 


throughout the world. 


—>, 


ENGINEERS CONSTRUCTORS 
617 South Olive Street, Los Angeles 14, California, U.S. A. 
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FLOW TRANSMITTER 


ADVANTAGES 


No Levelling — mercuryless dry 
meter. 


Light weight for easy handling; 
weighs only 23 Ib. 


Self-draining or venting — no 
periodic manual venting or 
craining. 

Flexible, but tough Teflon-coated 
glass fabric diaphragm. 

Over-range to full body rating 
with no permanent damage. 
Hydraulic damping assures stable 
air output from transmitter. 

Body: Carbon Steel type F.I.17 or 
Stainless Steel type F.M.B. 
Force-balance construction— 


negligible motion — minimum 
possible wear 


Process sealing bellows 3-ply type 
316 Stainless Steel. 


Taylor-Short & 


Mason Lid. ace END ROAD. WALTHAMSTOW, LONDON, £.17 - 
A SUBSIDIARY OF TAYLOR INSTRUMENT COMPANIES, ROCHESTER, N.Y., U.S.A. 


Wider uses, 
simple installation 
and easy maintenance 


The Taylor Transaire Differential Pressure Transmitter is the 
answer to the problem of close-coupled fluid flow measurement, 
liquid level or any other installation 


pressure measurement and transmission. 


requiring differential 

It is a force-balance 
transmitter, designed to convert differential pressure into an 
equivalent 3 to 15 psi output. It can be used to measure flow of 
liquid, steam or gas; liquid level or specific gravity. This 
Transmitter has a 1500 psi pressure rating and is available in 
two ranges, 20”— 200” and 80”- 800” of water. 
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B. BADGER & SONS LIMITED - 99, ALDWYCH =: W.C.2 


Process Engineers and Constructors for the Petroleum, Chemical and Petro-Chemical Industries 
STONE 


Affiliated with 


is the output of this plant 
which we have recently 
completed for 
Grange Chemicals 
Limited at Grangemouth, 
Scotland. The Dodecyl 


Benzene product is the basic 


constituent of many 


& 


domestic synthetic detergents. 


This is another example of 
Badger’s experience in the design, 
procurement and construction of 


petrochemical plant. Our complete services are 


at your disposal. 
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METAL CONTAINERS LTD., 17 WATERLOO PLACE, PALL MALL, LONDON 
WORKS: ELLESMERE PORT & RENFREW - ASSOCIATED COMPANIES OVERSEAS 
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